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This paper reports the findings of an investigation 
into the development of the iTse and understanding of locative and 
temporal prepositions in 5U children aged from 18 months to 8 years. 
The research was carried out as- j^art of the Project "Language 
Development in Pre-School Children^ "'directed by Gordon Wells^ at the 
University of Bristol, School of Education, The research represents 
an attempt to integrate the theoretical and methodological 
orientations of linguistic semantics and Pi^tgetian theory in the* 
study of the acguisi'tion of a limited domain of word-meanings, 
petail^d analyses are presented of" particular strategies utilized by ; 
childreii at various ages and stages of development in the ' 
comprehension and production of spatial and temporal xelatio,nal 
terms. It is suggested that svrch strategies result from specific 
interactions between the developing systems of language^ cognition ' 
and perceptioHr tlie overall forms of which are determined by the 
socio-cultural context of the use of^ the relational terms. In 
conclusion, partial critiques are presented of one-sided applications 
of semantic features theories and Piagetian theory in previous 
explanations of the ^acquisition of spatial and temporal relational; 
terms. (Atithor) 
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Th/work reported in this" paper arose f rom a/examination of th^ deye 
•Sptl of .space and ti.e in. pre-school. ch.ij^n. ^ro. ^ 
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./The .impetus for thi 
aspects of developmental < 
the^ Genevan tradition, and 
largely from linguistic th 
remained largely insulated 
to make explicit the assump 
who may be better .acqyain 

This approach^has n 
readers who are familiar 




d fr 



lying 



om , a ^desire , to i^t^rate two d^ifferetit 

ive approach j/e»fempl if ied by work in 
"^Language Acquisition, which has^derived 
these two Ae/retical positions have 
. We hav/^tiherefore found it necessary 
both>, for /the benefit of-th6se readers 
ese pos/tvons than the other. 



th 



d i n i rather lengthy paper, and those J 
pres/nted in the in;kroductory pages. 



readers who are f amiliar/wvcn tne mafanai^prea^uLcu i.^ ^^^^.^^^^^.j ^.^o^-, 

are advised to turn to Zhe description of the iests and discussion of the results 



r ■ ^ I 

f The attempt to /66mbine two distinct th/ories must'. result in a re-examihation 
of both. We have therefore- found it necess/ry' to formulate a developmental model 
jhich, while drawing on elements- of both p/sitions, introduces new concepts^ which 
cannot be derived/f rom*either in isolatioi/ 

' ■ . \ [. 

The diffi/ulties of presenfation ifnhereri>t in such an attempt are obvious. 
We have theref/re thought it best to s/ructure the paper from a histoVical pers; 
pective . 

The l/oe pursued by the pap^/'theref ore progresses from a presentation of 
results gJned from previous work/ to a statement of our initial hypotheses. It 
should be/borne in mind that; d/ring rthe > course of the research, thesfe hypotheses 
did notZrove entirely adequat/ to the complexity of the empirical evidence that 
wa encqiinteredi / >^ 



/ 



This will be 'followa/by a detailed exposition of the tests carried out 
the results obtained f ro/tl*em gradually introdux:ing the model that we have 
evolved during the work/ /inally, there will be a summary of the theoretical 
position which we now l/olxl. This will attempt -to draw t^ether the different 
aspects covered in th^ p^per. 
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Introduction; Trends in Theories of Language Deyslopment ^ 

For almost a decade, during the early aPrd mid-sixties, research into the ^ 
acquisition of language was dominated by ideas stemming from the revolution* in 
linguistic thinking brou*ght about by Chomsky. This period of research was immensely 
productiv^f , and resulted in much new knowledge of ' children'^s syntactic development. 
Thi s work tended .to stress, the innatfe abilities-' that the child was assumed to bring 
to bek^ during the • process 'pf acquisition' of • the grammar of his native language, 
_in ov4ex~^ a cc o unt ^ f o r the non- s ti mulus b o un d n a t u r e , o f thp dRvpilopTrig l ia gu is tiT: •• 
systein, a result both of the emphasis on Syntax, dijd of the innatist .assump- 
iJjaiifi^-underlyiiig^ Ji^ - - 

written. to account for the i,|hputed linguistic competence of the chijd at different 
ages. (c.fi R\ Brown 1973)'; / ' -7 -^^^^ 

" / * : * * ' ; ^ 

Recently, -however, many writers have challenged the assumption tha"^ the prior 
knowledge brought to bear by the. child during language acquisition is'ipriate. At 
^ the same titne, rfecent work on langlia^e comprehension suggests^that there is no , 
necessary correspondence between the grammars written by lyiguists and the aetual 
processes and strategies used -by the child Cor adult) to produce and understand 
ut^'terances . (Fodor & Garrett, 19o6.) Many ..tljaories now emphasi-se, the * priorify of 
the cognitive processes which are- taken to underly language- acquisitidii. (Sinclair 
de Zwart, 197Z, &lobin, 1973). -v ^ ' " ' , 

' ^ ^ * ^ 

A pa^rallel siiift^in emphasis has occurred. within linguistic tfieory. It has 
been suggested that Chomsky's syntactic deep structur'es are not deep enough, and 
th-at a true , description of the iasis of language mug*t, start with s^mar^tics. ' 0^ 

^(Halliday, 19 7!^ Fillmore & Langendoen 1971). ' . ' ' > . 
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The confluence of these two thepreticai currents" has resulted in new wotk 
which attempts to provide a detailjed characterisation of the d'eveloping semanfeic i 
system of child language, ancJ whj.chjsees "meaning as the in-terf ace between language 
and experience'* (Ijells 19,73). < ' , \* 

Any /theory o^f semantic development must necessarily include -an a^eqoiate J-^l ^ . 
account of the* acquisitipn of the lexical system of the slanguage . This l^ads /Almost 
ineyitably to an investigation* 'of th4 relationship between language ^'and ^^^oug^t^, / 
ad it, has been frequently remaVked* that 'the meaning of a work for a,^'chi!tjd is not 
th^ same ^as the- meaning of the word* for an adult. ^ 

Tlrfeori'es of Lexical ' Development . | 

.A fundamental concept in le3:ical theory is that 'of the seti^&ntic field , 
(Ohman 1953) A semantic 'field is tAken to be a structjared arrangement of all thej 
words in the lexis of the language^ in que^^tion whi^h'denote aspect^ of a distinc't 
cognitive, exper iei)taal ,^erceptu4l or social domain in the lioguistic community. • 
A sematitic field lis therefore ^ a relatively 'autonottioua sub-system of the entire * 
lexis of the language, ' ^ • - ' 

Most studies of semantic fields -have focussed on" areas of intrinsic psycholo- 
gical or-'so.cial interest, for example the lexes of time, space ahxi motion, kinship 
teurtfts, colour names, pronouns, prepositions 6tc, (Fillenbau^ & Rapopoift, 1971). 
All the terms within -any given sejhantic field enter into i3^rtain relationships one 
with anotker, ejg. synonymy, ant^nymy, hyponymy. That is to-s'^y^ any 'Semantic field 
is a specific configuration, the elements of which are in relationships of hier- . 
archical ""domination and 'contrast ive opposition, flie pre<Jominant the9r;e'tic'al re- 
presentation of this actual, structure of the lexic,bn/has been provi(ded by the 
concept of * the semantic feature, or cotnponent, (Hjelmslev 1953, UlTman 1962). 
y^..s theory was developed originally by linguijBts ^of "^the Prague artd Copenhagen 
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schools, and receivjsd new, attention in the formulation of theQi;ie8 of interpretive 
sejiiantics arvd selection^l res.triction stemming from the work of Transformational 
Grammarians- (Katz and Fddor^ 19'63) , ' ** 

Semantic features 'are taken "to be \inits of meaning smaller than the full 

encoded-in^ Mcrda^ - and ..in.. anrtie -x>^Ay-maxe hasi c » - -They. ,ara the molecular 



"buflding blocks" out of whicl| the, lexiaon of any particular language is con- 
^sxrxsj::x:Btr^ :::^l~x^^^ xtHms -ighxgti "makn up any giveTir:sEmanric €±erld 

certain central semantic features in common; the differentiation of word meanings 
is achieved by the addition *to tljese core ieaturfes of additional f-eatures. Thus 
.semantic features are organized hierarchicallyo In addition jto this, all features 
are signalled within lexical items with either positive or negatives polarity, / 



Figure l' 
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Figure I shows a partial taxonomic representation of nouns. Semantic feature 
are-enclosed in square brackets > at the end of each string is one of the possible 
lexical entries which incorporates all the features and their valuej found in the 
path from top to bottom. 

,Tf.the meaning of any word in a semantic field can\be seen aa a hierarchical 
organisation of different semantic features, then clearly any feature in the hier- 
af cliy. ca,h .^hold either^a positive or negative value. If two words'in any semantic 
field' are' characterised by an exactly identical feature hierarchy, and differ only 
in- the 'polarity of the value attached to the terminal ieature, these Vurds form a 
word^p;^!!; . -Some theorists, notably Eve Clark (Cl^rk 1973 ) , have cited the 
existence of thes^ word pairs as ip-stances ot a more genettii universal lin)juistic 
phenomenon, markigig , (c,f« Greenberg 1966), 

, ' , 'The .theory of marking as traditionally used in linguistic theory has m tha 
liti re'£erred to five or six separate but related phenomena, TK|p criteria f oJ^ . 



'deciding whether a particular lexical or • syntactic distinction's of^ the marked/ 
unmarked; variety are as follows :<» , . - 

1) Where there is a .morphological difference between the marked and unmarked 
ir^stances, the uniaarked instance will invariably b^ the morphologically 
si-mpler pf the two.- (E,g. the singular-plural dif^rence in English) ^ - 



2) »<5etierally speaking, where th6 unmar)ced teifm dominates the marked tef^ in a 
" "^8 emapi c f i eTd, ^"th e -"unmarKe d t e r m- w ill he" l:Ti¥ generrc 1:™^ 1^ 

marked term in certain usages: the unmarked term Mil therefor^ be both gn 

antonym and a hyponym of the marked term. (E.g. in English man can.be used 
as 'the generic term. fori humanity)^ 

3) "Distinctions existinj? in the unmarked member are ofteg neutralised in the 

- marked categories". *(Greenberg, 1966). (E.g. in the German plural,- the ^ 
article and both weak and s trong=» forms of the adjectival declension ha^, the 
same form in all- three genders)'.. "t ^ 

4) Where the semantic opposition is one that refers to fill presence or jbsence ^ 
of a specific attribute, the unmarked term will always be the one derotmg 
presence, and the* marked term t^e one denoting absence, as in the cade of 

' the English word-pairs same/different^ (similarity)-, more/less (^iquantity) ^ 
big/small (size). This is the vagues't^ criterion. J 

5) As a result 'of all these dif ferences, . marked and unmarked word-pairs will have 
slightly d,ifferent syntactic distribution, and will not in all cases be in ^ 
perfect paradigmatic opposition.* (E.g. cTne can s^y "the lake is six feet, 
deep'^^lit not "the lake is six inches shallow"). - . * 

• ' * , ^' 

6) Where ttje marked /unmarked distinction applies to an adjective-pair denoting 
poles\ of' a continuum, the noun denoting the continiium will always ,be^ derived 
'from the unmarked tenuo (E.g. lung, Short, length) - - 

It has frequently been noted in studies of the development of word meaning, 
that children appear to over-extend the meaning of words. They (^ill tend to use 
one word to refer a whole class of objects of situations, ior only one of which 
it is appropriate ^usage. in adult language. Recent studies of lexical development 
have attempted to explain the acquisition of words by re&erence to the semantic 
features which are assut&ed to be contained in the wcrd in adult language. Eath 
-.of the models proposed is essentially a 'variation on the same theme that the 
child acquiVes the meaning of the word through the addition one by otie, of the 
separate features. McNeill (1970) suggested two possible hypotheses: that cither 
when the child first uses a word, he takes it to mean either one or a combination 
ot a limited number of the features, and thereafter i^raduallv acquires additional^ 
features until his understanding corresponds with tl;ie adult dictionary entry 
• (hori2;ontal development); or^that all the features of the word are simultaneously 
incorporated into the child's dictionary entry, but each feature is coded 
separately, so that the same features are not necessarily recognised as sudh in 
different entries witfiin the lexicon (vertical development). 

Both Eve Clark (Clark 1973) and Anglin (1970) argue for versions of the 
horizontal development hypothesis. Anglin maintains- that the addition of features 
proceeds from "bottom" to "cop" - the first features to be acquii^d are those . . 
which terminate the hierarchical sequence, \.e. he acquires the "particular"^ 
features before the /'general". Clark, more cogently, argues the exact opposite : 
tTie earliest features to be acquired are those highest up the hierarchical tree, 
80 that the child. will include in the meaning of a word all the other words 



- 4 - 



-whi€^share that feature, or limLted 'set of features. In addition, she suggests 
that the positive instance of any feature will initially be ov^r-extended to 
\^ include the negative instanceo 

aiark specifically situates her hypothesis wiithipt' pi;i^ of the many theories 
of dnn^e linguistic dispositions which have characterised language acquisition 
studie's in the post-Chorasky period. - This is the theory of innate semantic primi- 
' , tives afi' advanced by Bierwisch (1970) and Postal (1966) , J 

.._Ihey auggfiaJt^that. ^^XtJ^Xr^. iyX^Am^y^y^^l sjem^antic features are ImguirStic 

^universals; as sucti>^they may/'^finally be reduce^ to components represenxitig rhe 
.basic dispositions of the cognitive and perceptual structure of the human 
organi^". (Bierwisch, 1:970), .To effectively "^test this hypothesis, it is 
neceasl^ to s'felect an are^ of the lexicon which is susceptible both to an ex- 
haustiT^ analysis of- the acqviisition of the actual lexical items, and a detail^ed 

" " investigation of the development of the concepts expressed by means of th§se^ 

termfl. Locative and temporal relational terms constitute such an area, and it isr 
these two semantic fj^elds which havet* been investigated in the study reported 
here, , » ' < . ^ * ^ 



\ 



Although the semantic f te Id^' of . time and space are relatively distinct, 
there are many instances of metaphoric extension of a term from one field into 
anotl^ef; e.'g. fore and, aft in nautical, language, running after a bus, behind the 
tises etc. It is therefore apparent that a strong connection .exists at a ling- 
uistic level between ^hese two fields. Moreover, psychological investigations 
have suggested that a similar relationship exists at the cognitive levej (see 
below), • ' ' 

The most substantial body of data on the child's acquisition of spatial and 
temporal relational terms to date is provided by the work of Eve Clark, In 
particular she has caif'ried out detailed investigations of the acquisition of the 
rela-tional terms in front , behind ( in back ), before dnd af ter o Both in front/ 
behind and bef ore/af te? form oppositional word-pairs whi<ih differ only in the 
pb^itive or negative valence of the terminal feature in the structural description 
of -the adult lexical gub-system. For example, she proposes the following ' 
char^terisation* of the feature hierarchy for certain temporal terms (Fig, 2). 

Timd ' ■ ^ \ 

ISitnultaneousJ, 
+ / ^ Figure 2 

When , ' * 

before after ' 

\ " ■■ ' •■ 

* It should be noted here that CI ark ' s al location of positive and negative valQes 
to before and after depends entirely on the ^election of the feature (Prior] . ^ Had 
she selected the feature [Subsequent^ as a constituent pf her structural descrip- 
tion, the terminal* values for these words .would have been reversed, 

, . r 

8> * - \ 
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The, positive ^ term of each yord-pair. (before , in front ) is referred to»by. 
Clark as the- unmarked ' item, and the nega-tive tatm^Uf ter^ beMnd) ^s the marked^ 

•Ltemo She cites evidence from the work of Donaldson ana: BaTfuu"r - <1968) and"* 

Donaldson a-nd Wales (1970) who studied tiie acquisition qf.'the wbrd-p^irs more and 
Ubq^ find aamp and jU jgxen^^ttd d e mon s trat e d t ^t the pubiulve. unma r ked 'cem Was' 
m each case, ; • - ' • . - . . . 

aj The firs.t terra to be actjui red , ' i ,e used and understood cxixtB^zly by-Ahe child 
t>l. the -mQre ^eiexal itEm-of -the wor4 ^i-r ^ in-tfr^E the- iie^tve, marVtrd Term, wag 
first understood and used in contexts appropriate to. the "use of^the unmarked 
• term ' ' • - ' ' 
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In other words, children ini ti al xy- under s tand. less to m^an the same as ^more , 
and different- Co mean the same as same. -Glark inter"^FiTs this as an indi'cati'STr' 
that the positive instance of any feature is acquired earlier than its negative 
Instance, She suggests thafc the reaion for this is that'the positive member of ' 
, 6ach Word pair is the generic one, in that it refers to the presence pf the 
property or attribute cofied i'h the terminal feature, e.g^more can refer simply 
to some, as when a child asks for "more milk", 'Whereas^ les"i^n only be used as 
a comparative; In the case, of in f ront/behiri^}- and befoJiT^f ter."^ directly V, 
relates these observations to thi^S^'tion ^T^e ^emanticT^ i^iu^ivas , -perceptually 
derived information is coded in the forra of basic .aemant'i c features: in front is 
seen as more "primitive" in the sense that it refers to objects w'i thin TfTeTi sua 1 
field, whereas the initial usage of behind is with. reference to objects 6utside 
. the visual field, Similar hypotheses are tendered by her to^aceoant for 
suprposed discrepancies in., the acquisition of «ther spatial a^d temporal terms/ 

Eve Clark's initial hypothesis that rhe terms she takes to be positive and 
unmarked will be acquired earlier than the negative, marked terms, is born/ out 
by her results /(Clark 1971); in each case, the ''unmarked" term is used and ^nder- " 
stood correctly before the "marked" te^m. Nevertheless, "Clark's theory alsb ^ 
logically entails that not only will the "unmarked" terms, be sign: f icanr ly easier 
for children to understand, but al^o ihac -the "marked'^ term will be consistently 
interpreted by young children to mean the "^ame as the "unmarked" word of the pair-'' 
However, no evidence, of such substitution, or ovcr-ex tens ion is pi/esented by her . 
In a comprehension task involving act ing- ou t -of sentences conjoined by before . ' 

llHH' "post significant predictor of semantic reversal'by the /c'hTTd7¥n 

would appear to be the actual temporal sequence of the words describing the events 
within the actual spoken sentence, (Clark. 1971) Evidently, children aged 
between 3 years and A years 11 months interpret such constructions by employinn 
an order-of-mention strategy This was recognised by Clark as a £acj:ot in the 
comprehension task, but she still considered it to be secondary to her maior 
hypothesis', ^ ' • » . _ 

The Acquisitior^f^;Con£e_£t£jD^S£ ace and Timg: Co gn i r ive Theories . ' ■ 

Most systematic accounts of the rejationehip between la.iguag^ and cognitaon 
have hitherto been generated by the wbrk.of Piaget Cognitive development, as seen 
by Piaget, consists of the gradual construction by the deve j oping .^hi Id ot'.ncre- 
asmgly e,f^cti.ve cognitive schemata basetl upon successive stages of co- n>c.i inat ion 
of the logic of actions. Knowledge, for Piaget. . is not dc-rivod ttom pcr.epts, 
i,e. sensory _ input, or^trom symbolic representations ot sjch sensory ^ntorn.ation 
as IS maintained by most empiricist psycholog'ists , but upon the in tet nal isar i'on ' 
Und symbol'ic representation) of the actions performed uport these 6bjevcs,- 



"Logico-mathematical. concepts presuppose a s^d^of operations that are abs^tracted 
^ot from the objects perceived jbut from Jthe actions performed on these oS^ect-s, 
which is by no means the same'*. (Piag£t '& Lnhelder,, 1969 p^. 49) c Cognition, 
therefore, ■ is not, merely a reflec^tion of the ^real worTd, even a reflection 
n^diated/ through, symbolic repr-escntation. On the contrary, cognition Is a con- 
structive act, ^nd one whicr^ f urthermoie constructs ^its'^ own object. ^ ItT follows,^ 
therefore, that for Piaget, laAgyiage, in common .wi th, other symbolic systems, is 
a secondary' intellectual prpcess. The child can only express in language? the . 
- conceptual schdm^La thai he. has —alre ady iat e rnalitod — - TU ere is a lo gire^-of-co^ 



ordination of acE'ions. Tfiis logic is more p'rofouml than the logic at-tached to 

i-lanigaage,-^*^* iT "^prp-eaxB-'wtl~ ij^ftyre t+re-- logic l:he--^t-ri-e^ - 

Aease"- (Piaget^. 1963) "A sy^mbol ' (is a*) • signif ier with a figurative content 
•different from, and assimilated^to, d^ierative intelligence , whicfi^^S the 
symbol's source and referent". (Furth.1969 p.. 99).- Studies of language acquis- 
ition* cortduc ted \yy psychpiogis ts in the Gen^^' tradi rion ha^e ^tlierefoi^e 
emp'^iasised the Investigation cVirough langua^ of the cognitive structures under- 
lying its use. .(H.g. Sinclair-de Zw'art. 1972), -In addition to" this, investigations 
of cognitive development have as sumed ' tha t the language used by the child is ^ 
merely a direct reflection .of the level of cognitiv?^ development already achieved. 
No systematic work has ever been carried out within this tradition to determine 
whether the lexical items encountered by the ahihi in the experimental 'si tuation 
mean the same for him as for the .adult experimenter - the faxt of apparent 
comprehension ha^ been taken to be sufficient in itself. 

- •* ' 

^ • It is weLl known th^t Piaget (Piaget and lnhelder 1956). proposed that the 
child's conception of tim^ develops out of', 'and builds upon, the notions that he 
has acquired in his opet?at ions in spnce, Pi^aget contends that sincffe time is a piore 
abstract conceptioX, relating to transient 'events rather than pfermanent objects, 
the'^child will begin to understand space before he can grasp ideas of temporal 
order, 'in order* for events to be related to each other in time, the child must 
already be 'capable of mental representation. The earliest conceptions of space/^ , 
however, consist of the sei\sor i-motor schemes by means of which- the child co- 
ordinates the 'movcmqnt? of his- own limbs, and^his actions upon objects. The first 
conceptions of space are topological ; ' . * , 

, * ■ ' 
"If we think of an object or configuration of objects occurring within 
,a single perceptu-al field as our given set, a topological gQ^mfetry deals 
orfly with those relations which are internal to the set and ar^ preserved 
despite S"tretcbing and rotation-relations such as proximity, separation, 
'surrounding artd order". * ' 

(Johnston 197> pp. 2-3)^' ^ - ■ ' ' 

It. is only later ,that the concepts o f'Tilucl idean space - projective linear 
relations which are nqt preserved through rotation, such as above, below, in front, 
behind, up, down, right, left etc.. arc understood by the child. These are re- 
lations which demand 'a point of view to define the direction of the ' refe rent ; if 
the point of view changes, s'b does the relation. All relations in time, apart 
from that of immediate coincidence ^or S/imul lane i ty , are of a similar type to those 
occurring in Euclidean geome'tny. They demand a viewpoint.. A central notion in 
Pilaget's work jDn the development of spat ial. concepts is that of decentering ; 

"In the course of the' first eighteen months, there occurs *a kind of 
Copernican revolution whert^by the child eventual 1^* comes to regard 

himself as an ^bjo^cr I'^ong o-thr-rs in ;4 \,nlv^.r«?e that is made up- of 
^ permanent objects (that is, sLfuctured^^in a spatio-temporal manner) and 

in which there is at work a causality tliat^ is both localized in space 
and objectifi^l in things". . 

' ' . V 

'(Piaget -and lnhelder, 19h9, p. 13) • • " . • 
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Thus the es tab 1 ish^ien t ^ of object permanence enables the child to re.-cogaise 
that he has a viewpoint of his own, ^ But it is not until about 6 years old that the 
child can finally, *4iberate'* himself from his own point of view in space/ afid 
mentally reconstruct that of aoother persono I*t Ls this procpss^wh ich is 4<nown - 
as decenterkigc ' ' 

' • # * . , ' 

Full mastery of tfiis ability is ac^iieved bnly with the estab 1 ishmen c of 
6peratTonaT*Thrnkin ^^ ^ T}pe~f aFTonal tTi TnYi n g i s ^jTi al:¥c t e fis d"&y' tlie e x i s t en c e o f 
group-^like structures ; (Piaget , 19/1) which lend co the/ment;al' opBracions inter-, 
nallsed and used iDy the child the attributes of. idenl i ty / closure , as so c i at i vi ty ^ 
and rev ersibility. ' ' • ^ '~ • 

/In any opef a t ion , the elements , which are operated on enter irtto certain 
relationships r • These relationships all bear the properties listed abo.ve, in * 
different types of cojnbinations. It is >?.hen all these different combinations are 
available to th^ child that operational thinking is said to have b£en attained. 
Any one particular, combin-tit i on of the different variants of Llie ba.sic relations 
listed above, is one concrete operational systemj' These diiterent operational 
systems are generaj.ly not a'cquired 6 imul t^neous 1 y -.all the properties of the 
'group-like structure may be present in one concrete operational system^ but these 
properties may not have been extended to t;he specific forms ^necess ary. for the 
establishment of a different opeiational system. It is not, therefore, valid to 
deduce from, for example, the existence of a compensation strategy ^n a cons^r^ 
vation task*, the Aistence of the' full structures of operati.onal thinking. 

The ability to apply Lhe operational rules in concrete s i tua t ions ^inv6 Iving 
real objects i? known as con cre te operational thinking , and according to l^iaget 
develops between the ages of a"bout fS and 8 years of age 

Between the ages of 11 and 14 yeais the child deve lo^s t he . ab i 1 i t v to com- 
bine the different concrete' ope rational sysLt:Ti3 in order lo construe! hypot Ivi t i cal 
situations In other word§, operations begin to be performed on^relations rather 
than on crbjects. This stag.e is called by Piaget formal opQi>ationa l Lhinking . and 
is the'defining charac te r i s t i c • o f adult thopghL, . 

A frequently observed phenomenon in the uevelop^icnt of* concrete Tjpe ra t ional 
th^inking is^what Piaget terms horizoptal decala^ e; this ' phenomenon is encountered 
when the child, is able to apply ce*r ta i n . logi ca 1 rultvg to ^ pi^bRm in one situaiion, 
but cannot apply the same logical ruKs'to a logically i den 1 1 c nl .prob 1 em in a 
different situation in which differen^t objcc-ts involved "For t^xample^ con- 

servatiorf mass is typically observed before c oj;; s*' r va 1 1 on of vo'lpme The 
counterpart to this horizontal decalage is vertic^jl decalagc, in wlucn there is' 
a similarity between the struv^tures to which operations are applied at different 
levels of functioning, for example mot^)r as ^igainst repr^.'senr ion'a 1 organisation 
of a certain 1 irti ted -space 



.0 



We will now go oii to^'onsid^r sent previous worl^ on "J'^reen te r ing*' in space 
and time , . ^ . ^ • • 

Piaget and Irhelder ( 1936) i n ve -5 1 i '^a vi 1 1^ • child's ahiiicy to le. ognise 
and construct a sp-uial perspective (iir;Ci.:U fri;m*'us own in t he .we 1 1 -known three- 
mountain^ experiment ^'rorrK^r (I'J^ft) a'l'iptcd r, b i 3 tt'chniqiu- fof-the investigation 
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of temporal decentering Ite noted si. a.wc 1 upmuni,.. i > u.iu,^e . in the r.-iture and quantity 
^o£ temporal referertce produc^-d in the spontaneous speech , of t liree • 1 1 dr.en ■ at. around 
4 years. Included in this was -the first appcarancf in production of the wordjS 
."before "'and after as well as inci^eas&d. use of tense markers. He postulated that 
tind'eVlying th T s^ange was the onset of the ability to decenter, in.ti^irco IJe con- 
structed " tes ts which involved the" sele^cc ion by tae l:Tind or a;^.Ict uTr e . f t onrvTm-i-ti^^ 

ff temporal series, which represented a particular Viewpoints Cromer concentrated 

rargely on' the . under s t anding and^ use of verb tense • - ^ ^ > . 

' n " ' ' 

The res-uUs he' otft aiYied , however, di.l not substatftiato his own hypc.t4w3is. 
• in Its initial form- ' Dfcen t er ing had not taken place even by .the age of 4 year^ _ 
■ 9 months.'. He suggeste i ihat a more a<;|cqviate formulation of the ptrres^ of - emporal 
decentering ^ould be to hypothesize* two liistinci. decentering stagt-t, , tlie_ f.irst^ or o 
these would enable a cjjild to relate an -event at Tijne X (any time' to hi;s "own 
TimeC. U.is clear that, the temporal order s>KSteni set up by the -child at this _ . 
stage woul^ reimain entirely unidirectional. The second stage, i r was' thought; . 
' . would consist in the child .levelopinf the ability to relate separate e'-eits. at . 
- 'time X and Time Y, to one a.tatlu'r, wi.thr.ut referent i to, o t in. d iat i on through, his 
■ "own" Time C, This decenttring woul d , f ne . . s s 1 1 y , r'quirt- i he child tu grasp , 
the bi-directional ity of a 1,^1 r.iationd systara'. i.'e [f X i.s-b-fore V, Y is ' 
after X., - ^ 



Ferr^iro and Fiijrlaii, .>n a pr^.l-i-tjon il g.i.rilar to ih,->r usf<! Hy ark", _ 
were also abh. to group JiiLilrt-r in Mm.. . ,,i : .'t-r. um, , wh. t.^.m^j .n.ldren bejw-en 

the. ages ot years anJ ■> y..,u'% i' < ' ^^'^ ' t-s<. i'i«'y a.im, ; t f . • .1 ' 

test of consfTvation of liu'.ii.i . i i , 'in I^t <ii. i li.r'v., i '/^H - o tins way, 
they hoped tr^ rel*te t li... .hi Id ■ i ;.. ■ ' 'if • >.. r .. • '.is-- •" h '.'ide,- 

lying operative It-.-el ,U devp 1 np 1 1 nt * Iheir Lb..-.' t .-sp.-r,:.* - ^tego r les^wt r. as 



As it is uW here, the concept ot h i - d i /ec t i on a 1 1 1 y presents itself as an - 
example of Pi aee t tW~^ve r ■> i b i lU y of operation s, in this case, the relationship* 
between before and af ti^s' one of reciprocity. Thus we hypoth6sie/d that the stage . . 
6f secondaTT^ecenriTuT^ would oc(ur at ar'ounj the time of onSefct concrete oper- • • 

ational thinking, i.e. between rl;e ages of h and years- 

This interpretation of Croi^er's result.s gained support from a reading qf the 
wort of Eve Clark' (197l) an' Fe 1 1 c i i o and S<.inclair f ! ') ? M ' • I ark ^ .-.dm: r. i .<? t -7;^d ' • 
tests' to children to inv^-st igate the compreft'ns ron and production ot b_ejr_o^r.i. and 
after , and her resul ts te I I into thr-t broad response categories The t i rM . 
category consisted of. .liiKlren w!,o, in the compreh-.-ns i on task, useo an 'order of 
mention" strategy. Niether were these children able to use relaticnal terms to 
link two events- that thcV wt re asked to describe -r, the nrodu/tion task The • 
second g'roup of children. st,r claime.'. inierpre.-ed bc;^o_r<- correctly in the .ompr-^- - 
hens ion task, but not after They wrr- also capab'^> of using ':e_fhre nppr opr i ate l y 
in th& produc^ijon task", but .lid not u^e aj^er As ;nentioneil abo-e . - Cl nrk fnter- 
pretpd this production task result as 3up"port for her ibesis ihat bej^aje/al!^' 
const'itutie a marked /umnarkeJ wof I pair How. v. i , iY should-also he cicar that it 
is u/vaurprising tFiat y h^ d ren ■ sp.-'U .ine mis Ty us.-d b.i.orein ^r. termco to artej- to 
conj<ain two sentent^, sine? the .>«e^ (H b^f^Ore in the mi.l-- 1 auHg p-siiio-. iJoes ml ^^ 
require the child to reverse in iangnn^-,e the acrual temporal order of events, " ,^|,. 

whereas the 'corresponding u-,e ol atj^jr d.K-s. Hui i ;n rd response category .-onsisted . 
of children possess ingtul 1 produ.Tiv.- and receptive (»ompet<»ncf in tlje use ■ ot these 
- terms „ . ' ' , 
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follows:." : \ e<J * ' c ■ > ^ " 

■ •'■ ' . " ' ; > 

Category's; ^children, when describing a sequ^Acg of two independent actions, used 
two weaJclyj linked prppositions (e.g. "and then'").. Wheti asked when each of these 
actions occurred, ^ey tended' to say-now" or "just' then", thus introducing a link 
between themselves and th^event» but not between the two events, " When asked 
describe the actions in the reverse of the order of ^occurrence, they tended to 
reiterate; the- original description, or to reverse the order "without adding any " 
..tempoifal. indicators. These childrea were totally pre-operational on the/conser- 
vatxoh test. ' . . ^ 

Category . 2 . children in the free-choice description used tWo weakly-linked' pro- 
positions with verbs in the same tense, but in contrast with the responses in. 
•category 1, the -links tended to be adverbial '(e.g. first, afterwards). When asked 
.When the. events^cc.urred, they gave correct answers. . In t^e inverse-order' descrip- 
tion children complied with the instructions to start by talking about the second 
event,, but were incapat-le of using temporal indicators to 'descfibe the actual 
temporal sequence,^ These children had reached reversibility of action in the con- 
-servation tests, but aid not" conserve'. ' . - ... 

llTnlTLl fj^^'^'' '^"^'■^^^ ^--1^ ca.s.. They were able to use" both 

..before and after app.ropriately, and succeeded on the conservation test. 

use of"befIr^.n'i''ff tha< they found any difference between the child'^s 

: Ferreiro and Sinclair took the lack of i^eversibility o'^f action and its cor- ' 
responaing comprehension and production level as indicative of childrens ' Inability 
to link, two separate events m such a way that one is used as an anchor and 
reference .point for the. other. Children at the second stage, they deduced, could 
establish two independent relationships of temporal ordering but could no ' inte- 
grate them together or d^uce one from the other. The similarity beLeen thi's 

refe"''n°t'"t'?'l^"'"''".^ °^ "P"^"""^ decentering" (what Piaget, 1968b, 

refers to as semi- logic with one-way mapping") was 'striking. The category 3 ■ 
children succeeaed m relating two events in time without interference from their 
Ztlring"'"'' '° t° stage of "secondLy de- 
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Sutnnary ' ^ ■ 

We 'can summatise the conclusions that we drew fpoft the above-me^itianed work 
on the production and comprehension of spatial and ^j^poral relational terms as ' 
foilowd:^in the work of Eve Cl^rk there would appear to be two possible lines of ^ 
investigation, first of tjtiese relates to her thesis that such relational 

terms exhibit patterns of acquisition characteristic, of unmarked /marked word pairs. 
We did not find the eyidenge which Clark uses to support this claim to be con- 
clusive; neither did we, after examination of the linguistic nature of Wrking, 
find any a prior reason for supposing this to be so/ We' decided to investigate the 

. hypothesis that the theory of marking is not adequate to account fi)r the deve,loping 
comprehension and use of spat^ial and temp'pral relational terms. >Tlfe method chosen 
to Investigate this was an investigation of the response styles of young children 
to comprehension and production tasks using these termSe These would then be 
compared with the -response-stjyles of the same children to similar tasks incor- 
porating .word-pairs for which there existed more substantial evidence of marking. 
We ponsidered the second line of investigation implicit in Clark's . work to'be oot- 
entially more fruitful; that is that children will employ specifi,c response- 

' ^strategies for comprehension and production, based on actual perceptual attributes 
of tl^ objects and language encountered in t;he experimenral situation. We were 
able to identify at least two examples of this in her i^ork,. Firstly, the strategy^ 
employed m comprehension of sentences conjoined by before or after, by^which the 
actual temjporal order of events is identified with the order in Which the events 
are mentioned in the sentence. Tlje second of thesd Is Clark's observation of 
snbstt tut ions of spatial relations in response to: comprehension items, where the 
relation which is substitute^d is nof^that coded, in the instruction, but one which 
is more appropriate to the perceptual configuration. For example, a child asked . 
to put a brick on, a tunnel; is more likely to- put it inside the tunnel. It was 
decided to make a fuller examination of such strategies. , » 

In the work of Cromer and of Ferreiro and Sinclair, there was considerable, 
evidence that the range of situations in which spatiar and' temporal relational 
terms could be used and understood, was limitedt^by the level of ^cognitive develop- 
ment currently attained by the child. This level of development could be char- 
acterised in two ways; firstly. In general, with reference to progress towards 
.concrete operational thinking. More specif ically, it could be described in terms 
of the two stages of spatial and temporal decentering* 

With the attainment of primary decentering, the child is in possession of the 
following logical ability: that is to^ relate his own subjective position within a 
configuration or a continuum to that of any one other object or event. However, ' 
-such relations still remain entirely uni-directional; , the child still cannot relate 
both objects /events simultaneously to his own subjective position or to each 
other. The cognitive capabilities of the primary-decentrred child are diagramma- 
tically represented below. * 
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The ability of the child to liberate himself completely from hi^ own subjec* 
tive viewpoint is established by secondary decentering. The secondary d^centered 
child can relate events on a continuum or objects in a configuration to each otUer^ 
by reference ^o -their own relative positions, and without recourse to a subjectivjd 
anchor-pointo The stage of secondary decentering is diagraimnatically representieyr 
below. ^ — ^ ' ■ 



X <■ 
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Although the logical structures of primary and secondary decenteri/tx^^re 
identical in space to those in tii^ie, there are immediately obvious diffet^ces 
between the nature of the perceptions of space and of time^ Whereas t/ime/^ inythe ,/ 
ordinary "NeWtonian" sense, iq uni-dimensional continuum, space exteruis /over /thre!t 
dimensions. The , existence of three dimensions, or axes of reference, in sp^e^, 
introduces a gre4ter complexity in tasks involving spatial relational vtei 
likely effect of this woiJid be 'that spatial ^d^ecentering would lag behind t^mpchtal ^ 
.decentering (horizontal dercalage)o On the Sther hand, if,v as Piaget/suggest 
the concept of, time evolves out of that of space, we Would expect tne introdiiction 
of an opposite effects' Because of the indeterminacy of %he evidence, we foilnd it 
impossible to formulate a definite hypothesis on the relative order 6f spaliial 
and temporal decentering. We theri^fore confined ourselves to the hypo thesris that, 
since their logical . structures are identical, both should be att^ine^- at /roughly, 
the same ages , 

It should be emphasisecFfeh^ our theprisation of the stages off primary- and 
secondary decentering is not equivalent to Piaget's concept of .^'eebcer/tr ism"o 
HoweVfer,*if such a concept is applicable to notions of space/ it would be expected 
that the pre-operational thiTd would display a tendency to uiilisre his own front/ 
back axis, in placements involving the use of in front and t/ehxn^ , in preference 
to that of ^other objed^* 

. As we have alreatiy noted, Johnston has noted that spatial/ relational terms 
may be classified according to'whether the relationship th/at they^. expresfs is 
topological or Euclideano Since- ^Piaget maintains that -to^olo 
more priihitive than Euclidean ones, we would predict that/ compare 



cal notions are 
hension of topol- 



ogical . relational terms will precede that of Euclidean re/latipnal terms o 
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Hypo thes e 3 

These will be stated in positive fornio , ^ 

Marking 

lo An investigation of the i^esponse styles of children to comprehension items 

involving the terms before/after. anu in front/behind will reveal no significant 
difference between- the frequency of substitution of the "unmarked" for the 



"marked" term and the fre 
term 



uency of substitution of the "marked" for the "unmarked" 



2, An investigation of the comprehension of the following termsi 

bigger/smaller, not as big/not as small, less big/less small; will-reveal sig- 
nificantly more substitution of the unmarked for the marked term than the 
reverseo 

Strategics ' ^ 

AA investigation of the strategies of comprehension of spatial and temporal 
relational terms will reveal the utilisation by children of specific perceptual 
attributes of the objects, configurations and linguistic input present in the. 
. experimental situation, ^ 

Decentering ^\ \ 

lo An investigation df tJ^e comprehension of the terms before/after, in front /behind, 
above /below ^11 reveai^l two distinct stages of primary^ and secondary decentering. 

2, The^ onjset of primary ddcentering in'^space and time, will precede that of sec- ' 
ondary de(centeringo . / ^ 

3o Using a test of conservation of liquid volume as a measure of the deve,l.opn)ent 
*toward5 Tconcrete operatio^nal' tfiii^king, 'there will be a significant positive 
^correlation between the oaset of reversibility of action (renver sabi 1 ite ) and 
primary decenteringo This will occur between the ages of. 3^ and 4^ yearso 

Ao Using a test of conservation o^ liquid volume as a measure of the development 

towards concrete operational thinking there will be a significant positive \ 
correlation between the onset ^of conservation (reversibility of operations) and 
secondary decentering • This will occur between the ages of 6 and 8 years o ^ 

Axes \ ' ^ 

" ' • . . • -Pu-^:, • ^ 

An investigation of responses to items involving placemervt of objects in 
response to instructions- incorporating the relational terms in front, behifid will 
reveal a developmental sequence from the child's Use of his own f ront/hTaclT^xis . ! 

to that of other objects. ' • . ' " 

Top o 1 o g i c a 1 /E uc 1 i d e a n - .v '5^5^ ^ 

> An inve'S^tigation ol the relative e^se of cpmpreheRsion of sparial rel^tiorto^Y^ S\ 

tefms will reveal that topological relational terms will be easier than E;pclidean^ ' /| 
relational • terms ■ ' ♦ ^ ^ ' ^ >iL i. 
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Method 

lo Subjects / ' . ^ / . 

This study, which is still continuing, was conceiv^^ :a long'itudinal d^ee 
The subjects, whose results are reported' here were draxfm frora two sourceSo Th/fese 

are: ^ * * •■.'•/ 

• ■ .-■ ^ ■• * 

a) 64 children, one half of the total sample of children participating in t^e *■ 
Bristol Longitudinal Study of Language Developpient , directed by Gordon J^^llSo 
This sample was evenly balanced according to sex and social clasSe 32 /children 
were^^irst tested at 1^ years, and 32 were first tested at 3^ years « A6 
children at 3| years received the temporal tests, the remaining 16 .3^/^.^k^;rolds 
and all -the children at 1^ years re'ceiyed the Spatial testSo In addition'^fp 
this, all children at age 3i years received a test 0f conservation c/f liquids « 
It is intended^^hat the development /df these children, as shown on these tests, 
will be 'monitored at^ six-rmonthly ititervals for. a period' of two yeaijs from tlie 
fitst occasion of testings 

b) 30 children, II aged 5 years,, 10 aged 6 years ,^ and 9 .aged 7 yearSo The subj-ects 
wer^e evenly balanced according to sex, but no control was introduced for social - 
class o These children were t^st^d at the local primary school 4t which they ^ 
were in attendance,' Each child was tested on 3 spatial, 4 temporal tests, a 

ai/d a/ test of comprehension of di^ien^ional terms o 

}rl 



liquid cgnservation test. 
The Tests 



io Temporal 

a) Temporal Seriation Test 

This test is deBigne'i' t 
consists of a series' t)f 
declarative sentenceo 
bearo 




/ 



estigate primary decentering,^ The testing material 
oloured- cajrd'S', each of which illustrates a simple 
s,entence forms part of a short story about a Teddy 



eogo Teddy is -asleep . . 

' Teddy wakes up - ^ ' V 

* Teddy gets but of be.d'etCo • 

The story is told to the-^^child by the experimenter, whq, lays ou^ the cards 
as each sentence is spoken, so that the cards form a left-righ't seril^o The * 
story is retold once, with the experimenter pointing to the appropriate picti|('e 
for each sentence. The cards are then shuffle^ on the table, and the child is 
required to re-order them as the experimenter *'r^ads out the staryo The purpoae 
of tilis is to teach the cnild a simple one-to-one correspondence between 
sentence and . pi^'cture, aad the left-right conventipn^of temporal ordef^o The 
child is then asked e.go^'shoy me what Tedtiy does just after hje wakes up^^o A 
similar sentence is' used (Totest comprehension of the word before o 
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The child is then aske^ to insert 3 further pictures into che series, 
"teddy wakes up when th6 alarm cJock goes off:", jComprehension of the terma 
then " and "just before " is also similarly tested . Success in these tasks is 
taken to b e ind i c at i ve of the attainment of primary d^centfering; in each case, 
the child is required only to take one event as reference f6'r another, or 
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ftUctive present", and'relate the other event to it along a continuum. 
Idjen are assigned to Bass and Fail categories according to their perfor- 
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man ce on the entire test. 

* ■ • . . #• 

Each of the 6 test items has a possible score of 2 points; a total . 
acore of 9 out of the possible 12 points over the entire test is designated as 
the Pass criterion, . - ' ■<. 

Test of Production of Temporal Relational Terms » 
»' . • ■ ■ 

'This test is simiUr to that used by Ferreiro and Sinclair (1571).. The.method 
by ^hich the child is induced to produce temporal connectives is as follows, 
the^experimenter performs a Sequence. of two actions, using dolls and toy 
aninials. involving either one or two agentive participants. The child is then 
• asked: "whalihapp'nei there?" His response is noted. The child is then asked 
i.g. "When kid .the mummy' open the door?" if one of ^he actions is the mummy 
doll opening the door,- He is also ask4d when the other event occurs. In the 
one case in which the agent of the first action- is different from the agent 
• . in the second action, th^ child is then asked to describe the entire sequence 
aRain. buW to start by ^alking about the agent of the second action. This is 
to determine whether or^ not the child can free himself, in production, from 
the-cJnstraints imposed by the correspondence of word order with temporal ord«|i?^. 

• The pSrpose of this test is to tesr the child's productive competence in the 
use df temporal relational terms. Results obtained in this test are compared 
with iresttlts gained from"t68ts of: comprehension^ of the same terms, decentering. 
*hd liquid conservation. The test also provides' data on the order of appearar)ce 
in the child's productive repertoire pf the words, be fore . and after. 

g)' T^st of Comprehensicin of Before and Aft*er. (Temporal Comprehension Test) 

• tn'Lthis test, the experimenter reads dut a series of eight sentences, each of 

' . ' which links two actions, to be acted out by the child usin^ doll-s and toys, by 

use of the words before or after . The test is designed to investigate the effect 
. r* on lihe child's performance"of the .following 3 variables: 

"... < 

1, Number of participants in the sentence 

2, 'Position (either initial or mid-clause) of the relational term \ 
. 3, Relative ease of comprehension of before and $ff ter 

^'lrhi« way, concrete strategies employed during the transition from primary to 
aecohdnry decentering mav be elucidated. It will also provide evidence as to 
the validity of Eve Clark's (1971) classification of before and after as an un- 
marke'd /marked pair. , 

/The eight sentences usid in the test are as follows: 

1. The loy strokes" the dog before he goes upstairso 

2. The girTkisses the mumniy before the dog touches the hprse, . . 
\' 3. After mummy cleans the window, she goes d^stairs. ' -.. 

6» After the "girl crosses the bridge, thecar Sgoes down the roadr 
. si. Before the boy pats the dog, he kisses the girl. 

6. Before the girl goes upstairs, the boy sits on the chair. • 

7, The boy climbs onto the horse,' aftef, he pats the dogo 
h. The boy pats the dog aftei the girl kisses the horse. 
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d). Temporar* ser iation; tliree-te^m sefi^s ^ • 

This is a test of secondat-^ decenterirrgu The- exper i'mente|r presents three cards 
^ to the child, each depict'ing aq^ event in. which the major Ipartieipant is the 
teddy-bear. 0 The experimenter then -reads put a sentence i^ which ail the events 
•are ordered afccording to a sequence determined by two temporal preposi tions, eitjjtier 
o^^ or at ter o. ^ 

e^go Tedd;y picks,, son^ flowers hetore be rides the^bike but atter he metrts che 
monkey p * ^ . 

- • ' \r ■ . 

o I - . ' ■ 

There are four seiSitences in all, taking the forms. • . 

a) X' before Y but atter Z ' / J 

b) X after Y but before Z : ' . . " 

c) X betore Y and before Z 

d) X ^fter Y and After ^ * ' K: . 

) : ^ ' - • ^ 

where X,Y,Z are all events JepictPd on the cards, sentence fc) can be success- 
fully interpreted by use pf an order-of^ mention strategy, sentence (d) by \ise of 
a reversal of this st'r^tegy, sentences (a) and (b) only by the attaintnent of 
secondary de^entering . ' 

Since in -addition 'to the semantic* complex! ty of the sentence the child may 
fad^ problems caused by limitatio-na in short-^term memory, a control sequence is 
also first administered in which ''three events are^ ] linked by the connective **and 
then^o'^^In addition to this, ^ two stage test is* admini'Steredj where the child 
is required)to order the^three card^s in &wo separate and consecutive stages, 
according , to- two sentences which ea,ch link two of the cards by the use of -before 

or after ' ^ - ^ " 

- - ■■ • • . » ' 

e«go teddy makes the Sandtastle after he paddles, 

(Pause) /: ^ j^- ^ ' 

^ut .0 ■ before he makes, the ^ anclcas t ' , he* eats a stick of rock. 

There are tour s\ich 1 1 ems ' m al i , eti.ch requiring the child to relate one 
event at a time to another fix^^d refer^nre^ polnt^ it is therefore logically 
equivalent ^ a primary deceatering ta&ko \ 

Both these lattet tests also establish whether' ot not che ihiJd lias managed 
to establish correct icpnic equivalences between the pictuxr^^s and the spoken * 
sentences, and is in possession of the relevant left-right r-presi-nta*" ionai 
conVentibn A similar test involving an actip-g-out rethnique waS also piloted, 
in viev{^*of the difficulties involv^ed in the use of pictorial r eprest:n r at iooo 
Howeveij, this test waa found to impose a jiweaier burden on shori-^terru memory, 
and was rI)erefore abandoned-^. Su.^css on -s-^ntenc-es (a) and ib} is lakt'n to be 
conclusive indication of the attainment by the chiTd ot .sccordar > . t empoi al 
decentering, and the related structures of operational thinking. >fni^is lime^ 
the chi4d has attained full rect»pt ive compeierice in the use of betore and attert 
The chil'd is required in the,se sentences to relate the event whiili \& s|iokf-n'" 
first tn two other events, whirh rr-Iatinnally ilf^tine its posttiun )n the 
temporal order.The i,hild^>s there lore ^requi red to concentrate on the rejaticnal 
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: positibn 0£ .this event, rather than deducing it from a focussing of attention 
.: .0n ttij^ evfeljxt immediately following the preposition, and using this as the 
: ;anchdt--pO:int', as He can do * in tests -(b) and (c>. > This means that one would 

.expe<i:t a j^tra,t,egy-shif t in the ^perceptual decoding of these terms vhich would 
occur 'wheii ; the chi4d is -actually in. the 'process of acquir4ing de^centering. 
> This poi4x will be ..expanded in fthe Results section. 

^ : . ^ ; . ' ■ ' ' " ■ ' • • ^ 

; Spatial - ■ . f . ' 

It should^'be noted that tlie spatial tests incorporate' a greater range of 
terms than the temporal tests J There'are two reasons for this, ' Firstly, 
many t^emporal relations in En^ish are expressed through tense and aspect, 
arid therefore fall within theigrammatical rather than theylexical system of 
the language. (Spatial relations, on the other hand, are signalled almost 
entirely through the use of pte'pos ition^ . » Secondly, as has already ^been 
mentioped, there are more dimensions in^^space than time, and therefore a 
cori^egpondingdy greater number of spatial relations to be coded. . 
Partly because of the limited time available during any one testing session, 
and partly because of practical difficulties e^ountered in attempting to ^ 
get children to -respond, we^ h.ave not T^ncluded any production tasks in our 
sj^atial tests.' - ^ , ^ % 

a) Comprehen.sion of Locative Termsi 

This test is administered/ to children ^ all ages covered by this 
, experiment ... rlt Cons ists "of a series of sentences to be acted out, with 
toys, by the'child, all of whicji express spatial relations betweeii objects 
by means of prepositions. The prepositions tested ate: in, on ', out of , 
under , . beside , up , down , inside , outside , along , on the side of , across , over , 
next to , around, between , in front of , behind, above , 'below . 

The adverbs upwards and downwards are also included. ^This test will enable, 
us to determine the order of acquisition of these locative prepositions., 
A pilot run of this test enabled us ,to isolate eight categories of response. 
These will be described in the section dealing with results, 

* 

^ The test yill provide evidence against which to test the hypothesis that 
comprehension of^locatiVe terms proceeds from topological to Euclidean terms, 
and to test Eve Clark's markitig hypothesis'. ' 

b) Locative Orientation Test. ' . ^ 

As was pointed out earlier, the semantic field of space is more complex 
than that of time, since space is tri-dimensional . In particular, the 
prepositions in front and behind are ambiguous. Any expression incorporating 
these terms may be interpreted by reference to several axes. The appropriate 
axis is selected according to the cues perceived withia the configuration 
by the observer. (E.g. "in front of the car" may refer to a position between 
the observer and.the car- and proximal to the car, or to a position at the 
f.rCnt of the .car.) Since Piaget characterises the thought of young chil'dren 
as "egocentric", this task was origipally designed to test the hypothesis 
that children will be'g^in by using their own front-back axis as reference, and 
only later use that of other objects. The procedure adopted is as follows: 
a reference object (xoy lorry) is placed in the middle of a painted wooden 
road, marked with a centiral broken white line, so that the lorry is facing 
either along or across the road. The child is asked by -the experimenter 

20 
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to place a toy car in fronC of / behind clie lorry. The position of the child 
18 varied being either perpendicular to the long axis of the road, so fhaf 
his gaze bisects it, or at the end of the Voad, so that he faces down its 
long axis. _ Thus -there are eig^it conditioils in all. Tf5e 'test is diagrammed 
in thd*section_on results. The position of the placement object (car) and 
the direction in which it faces -is noted in all cases. 



c) Spatial . 3-term series, 



This test IS designed to be directly comparable with the tempor-il 
3-tenu series test. However; since there are no intrinsic spatial axes 
compa.rable to the left^right temporal order convention, we decided to use a 
technique of object ordaring, rather than Jjicture ordering. 

In this test, the child is asked by the experimenter to place objects 
■ u n ^f?^'^' '° that -e.g. "The car is in front of the lorry but behind 

the bus .-(b). on .the stairs inside a doll's hpuse. so that e.g. "The boy is 
above the mummy but below the girl."" Xh^ test .items are therefore comparable 
_ with .Items _(c) and (d)^of the temporal 3-term series task. ■ We did not include 
any Items in which the same connective is used inhof}, fir^t and last position. 
Neither is a memory control introduced in "this test, since it is assumed that 
If the child can pass the memory test in the temporal 3-tenn-^series . he is 
able to store three part-icipants^simultaneously in sljort te^m memory-. 

I'll. Conservation of L^^ids , ■ ' " 

This *e the standard tes> o.f liquid conservation <Piaget et al 1968a) in which 
thrae cdla^ainers are used, as ffillowS: 

Figure 3 . 
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a . 



a. b 



After the transformation, the child is asked to judge whether the liquid in 
the two^ containers remains equal.- A check test is administered , ^in .which the 
child IS required to pour *'the same" amount of liquid into the tall cylinder 
as is in. the standard beaker. Thus it is established whether he has the 
ability to compensate. A full description and discussion of this test is 
given later. 



iv. Comtjrehension of Dimension al Terms. 



The comprehension ol? the fol lowing' dimensional terms was investigated: 
.big, small , less . The method used is as follows: the child is presented 
witH nine wooden sticks, from one to ten inches long^ each -of which differs 
V. in length vfrom the next by one inch. • The experimenter holds up another 
stick, five inches long, and asks the child to Ce.g.) "give me a bigger 
stick than this one." The dimensional terms and combinations used were: 
bigger ,. smaUer, not as big , not as fimal 1 , less big ,i> Iq^s small . The 
purpose of this was to determine the. relative order of difficulty of the above 
combinations, and to investigate whether this can adequately be explained in 
terms of the theory of marking. For/this purpose, t^ie word not was assumed to 
^ be a simple negative marker. ^ ^ * 



- 18 - 



RESULTS 



Primary Temporal Decentering . " ^ . - 

Each child* was assigned to^PASS or FAIL categories on Che basis of a 
cut-off point in the cumulative core, as explained on P. In. 

In, addition to the sample described above"*, 7 of the children age 3l .years 
were re-tested ''at ager 4 years. Their results ar^included*i.n Table i . . . 



Table 1 J Primary Temporal Decentering. 



Age Cyrs.) 

3i 

4 

5 

<) 
1 



PASS 
■3 

- u 

9 
10 
9 



FAIL 

13 
3 
2 

0 



Of the 7 children who were re-tested at age 4 years, ^nd who passed the 

test, i.e. 4 children, J had failed the test at age 3^*' years, and 1' had passed* " 

at age 3^ years. The remaining 3 chi Idren- tested at age 4 'year s' f ai led on both 
occasions of testing. . ^ ^ 

It can be seen from table 1 that our hypothesis that primary temporal 
decentering will occur around the ages of 3i - 4 yeaxs i,s partially confirmed. 
It is clear that a process of primary decentering such as we hypothesized 
does inaeed take place, and that its onset for some children is as early 
as 3i years, but tor many children it is not complete until 5 years. 

i'r i^ii ary De center i n^, and Hc'versi hii ity of Ac-i ion -e' ' 

it was predicted that primary decentering and r'eveirsib i 1 1 1 / of action ^ 
^r'j,.v'c£''>t-wi 1 Lte) would occur at the same time, Lt .vi 1 1 ba seen from table''2 
t.iat no conclusive eviJenc^j was obrained to supporjt this prediction. ^ 



Table 2 






1 








1 1 






-+ . 


Age (yeai's) 


RD 


RD 


RD 


RD ; 




n 


I 


7 


6 


2 




4' 


3 


I 


2 


1 - 





Key: R « Reversibility D +' DuCtintering 



Present 



^ Abs-.nt 



ERLC 



rin, rc is not suf f i c i ent • data to pscablish the re la t ion .*^h ip between 
reversibility ot action and the oriSec of primary decentering. It is clenr 
that for Jiooie children nc i the t i cversib i 1 i ty of action nor primary dGceriter ing. 
hfive be^^n dchieved by age 4 years. 

■ r , ••' ■ , ■ . ' 

TKw Lulat i:.r)->hip t.-Lw.-'-i cf>lbility of action and pr^ma^r dcreitermg 
wus not ' :it ..k-»st & ign : i iccJiiL landing Irom the r(yUbeL vjt iqiT t^st ax this'a^e. 
This will a.iordingly be di b'cussed -Itater. It may be noted , 1 howove r , thaf 
these IriLer re^^ults tlirnw some do.ubl orf the reliability of ,ttjie standard 
conservation test as 4 measure i)t rf^vt»r«ibi 1 i cy. of . act ion. 

22 ' ^' • 



Pi xmary Spatial Dec&ntering 

Th^re is no specific test of primary Spatial Decentering. Results from 
the Locative Compreheris^ion and Orientation tests will proyide evidence, as to 
the attainment of primary spatial decentering, and are reported later • 

Secondary Temporal Decentering " ' ? . ' 

Our reauKs presented here^are for those • children ag^d 5 years and over. 
No child at age 3i achieved success on the 3-tenn series test, and many failed 
to attempt it. Their failure may be attributed to several factors: 

a) Failure of short term memory r:^tention - over half thejchildren at this 
age failed the control "and then" linked series, ^ 

b) Unf ami liai ity with lef't-jright p,rder convention. Whereas in the 
p^rimary decentering t«sk, the order is given by the ta^k itself, in this 
case the order must-^be created by the child. • 

c) ' Failur^to sponjt^^ously identify iconic representations of events in 

I spokenWi^nteilceV , , Tlie qhild is not fa|iiliar with pictorial conventions. 
Again, In' ihe primary decentering task, -the'identif ication* of the pictures 
and their rabelling.is first carried out by the experimefhter , and is thus 
a 'given, whereas iri this task the child must construct the equivalences 
. b-y himself . • • • . * 



Relative order of difficulty of Temporal 3-term series sentences 

- -—J 

The forms of the sentences were as follows: 



' a) X before Y. but after Z 

b). X aftdr Y but Kef'ore Z' ' \ 

' c) X before Y avid before Z ^ ' 

d) X after Y' and after'Z 

It was predicted that, since sentence (c) can be solved by employing an 
order of mention 'strategy , it will be the easiest to solve. Sentence (d) may 
be solved, by a simple reversal of this strategy, and should therefore be the 
next easiest to solve. Sentences (a) and (b) require secondary decentering, 
and Should' therelio^rje ^bpth be of equal difficulty., and the most difficult to 
solve. As will be seen in Table 3, these predictions were borne out. 

Tablfe 3 Ease of Comprehension of Temporal 3-term series sentences 
^ for children aged 5 yeaVs +• . 

Sentence . Co.rrect Response Incorrect Response 



c 



25 ' 4 ' N = 29 



d • ' 12 f V 17 ' 

a . • ' ■ 5 24 

•b* • / 7 • 22 

A Cochran Q-test was applied to this data, yielding a X)~value of 
34.27. This result was s ignif icant , p < . 001 , 

* *■ 
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■ - 20 - , ' . ^ 

> 9 

\ • " 

, I ■ - 

An iCem-agains t-item analysis was carried out, using the sign.te«~&>v 
This analysis revealed that sentence' (c) was significantly easier than 
sentences (a) and (b) (p\< .001), and significantly easier 
than sentence (d) <p< .01). No x)ther significant dif f eret\pers were found. 
Although there is a, clear trend indicauiqg that sentence (d) is easier 
th^ sentences (a) and (t)) , this is not significant because most childre"h 
failed on all thfese items.' ^ ^ * ^ 

i i .^' Attainment of secondary d^-oenter it:)g ' - 

Examination of the results yielded the following \0nclusi0n9 : 
by age 5, most children can solve sentence '(c) by means of an order-of- 
.mention strategy, but fail on the other sentences. By age 7, most children 
are able to reverse this strategy, and to .-succeed , on sentence (d) . However, 
even the nvajority of the Z year-olds have not attained secondary decentering% 
Over .hal f, the children who succeeded 'on either sentence (a) or * sentence (b) , 
did not succeed on Both sentence's. ' ■ * . . 

\ • * ' * 

iii. ' Secondary decentering and operational thinking. 

It was predicted that, since the formal properties of transitivity and 
reciprocity which are required* in secondary decentering, are also components 
of the cognitive structure necessary for the conservation of liquid volume, 
att^ainment of secondary decentering would coincide with operational thi'nking 
as displayed in a conservation of liquids test. In fact, in the majority of 
cases Qpnserv^tion appeared to precede success on the secondary decentering 
task. Tl'.ere were, however, 4 children who succeeded on a secondary 
decentering tas}c but did not display conservation. (Table 4) 

Tab le A Conservation and Secondary TempcJral Decentering (age 5 years^) 

+ + +- 

Response Type C.S C.S C.S C.S C = Conserving 

NO, of children 5 12 4 9 Sec. Decentering 

The Criterion,, for S, w$is success on either sentence (a) or fb) . 
iv. Strategies 

It was predicted that the earliest strategy employed by the child would 
be otie of order of mention. This would be followed by a strategy in which 
the order of mention can be reversed, thus giving success on sentence type (d) . 
Intermediate between the employment of order of mention strategies, and 
full secondary decentering, would appear strategies which attempt to relate 
each relationally predicated iTvent independently to a "concrete" reference 
event (i.e. to the first event spoken). Such strategies would be evidenced 
only in sentences (a) and (b) . 

This type ot sitatt^gy would rely»on assigning a "global" meaning r each 
relational term. . For example,* in the sentence: ^ 

Teddy pickb some flowers before he rides a bike,' but after he meets 
the monkey , . ^ 

the child may correctly allocate the event spoken first to the mid-position 
m temporal order. Using this as a pivot, he will then go on to interpret 
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the other .clauses -as: 



he rides a bike ^l^ef ore 
he meets the monkey after. 
Thus the or^er of placement^ of the pictures will be; 



1. Bike 
2«. Flowers 
3 . Monkey 



In other'wordG, there will be a reversal of the end-pictures' as 
C9mpare(^ with the correct order. 

V . ■ " 

■ . Chen, relates two separate events, unidirect lonal ly . ^ 

a. single , pivot-' evejit - a kind of "double primary decenteriftg" . For true 
secondary decentering, the qhild must fix the position of the central event 
through Its simultaneous relation with two other separate' events. True 
secondary 'decentering requires true reciprocal reversibiiiey ; the- child 
must realise that an event can be simultaneously both before one event 
and after another event. The intermediate strategy requites the child 
. only to recognise that a single event can hdve an event before it, and another 
event after it. _ . ' 

Thase hypotheses were substantially borne out by the results^ as can 
be seerPfrom Table 5. 



"^^^^^ ^ . Strategies employed in comprehension^ot 3-term series. 

Response Type r .2 Z ■ 'U Correct ■ 

Sentence c 2 ■ I " ^ 2 Ik ^ = 29 

d '- ■ ,1 U K 2 12 . . 

a 0 6 10 8 5 

b '3 4 8-7' 7 

Key 



fa. 

1 ^ Reference card plac^ in end position 

2 = Reference card in middle, end cards reverse of correct order 

3 = Cards in order of mention 
Reference card placed m initial position, followed by. other 
cards in reverse of word order. 



Whei^e the "reference card" is in each cas\ the one depicting the sentence 
spoken first. We interpret response category 2. when displayed in response 
to sentences (a) and Cb) ^ as instances of the "intermediate strategy" 
described above. Where these responses appear to sentences (c) and (d), ir\ 
mu)?t be assumed that either there hal^ been a failure of memory, or that the 
child does not have possession of the necessary conventions. This assumption 
ys reinforced by the fact that those 2 children who place the "refecenre card" 
in the middle on sentences (c) and (A) are 3 and 6' years old, whereas the 
majority (75%) of the children who display response r.ype 2 on senrr^nre^^ (a) \ 
and fb)' are 7 years crl d . \ 

25 ' - 

An interesting response pattern Is that found in category U. As can be 
seen from table 5, it has a. similar pattern of distribution tb that of. 
^^^t-egory 2.- In other words, it is found predoiijinantly m sentences fa^ and (b) 
ERIC'^^ ^phe^^ hand, examination of the data showed its incidence in response to 
MMfflfeaa '^- sentences decreased with age, .wherpas, as we have .said, that of ^ate8^^ry 2 
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■ increased with age. We woUld therefore like to- suggest that this -re'Sponse 

is a precursor- of 'the category 2 strategy. It appears-that children who 

make category 4 responses,,- assign the same type of ^'global" meanings to 

before and after i but are not^in fact relating the clauses to a Vpivat'\ * 

T^e child is able to establish a sulijective ord^er relationship betwe.en the r 

words bef ote and after , bur is unable to relate either of th^ predicated . • 

clauses £o a pivot"/ event , thus the event Spoken firdt is placed in 

initial, position, .* * ; * 

. fc . . • 

As predicted, the incidence of the simple order of n{ention..strategy in 

reslponse to gentences (a) and (b) decreases with-^agie^ • • . ' t. 

* ^ » . ' . I- ^ " ^ 

In ci^nclusion, then, we would suggest the following sequence oK ^ ^ jj. 
'acquisition of strategies for the* solution of 3-lserm temporal relational > 
problems by children who have already acquired primary temporal decenter ii>g: 

1. .Order *-of mention, (Category 3) . ^ ; . 

2. Reverse, of order o£--mention. (Category 1 response rq sentence (d) , - * ' ' 
•3, Global. use of before and after within saabjective temporal order (Category 4)-, 
4#- Globar use Qf before and after + use of central pivot. (Category 2) 

5, Secondary Decentering, . . > . 

0 ... " • 

* It should be borne in mind that the strategies outlined here have been 
inferred from^the final spatial position in which t'he cards were placed. 
It ils clear that more detail about the child^s responses .could discovered 
by noting the temporal order of pla^ment (or picking up) oi the cards. 
Such observations should lead Co a finer 'analysis of strat'egies than that 
presented here. We intend to carry out such an irtve^igation in the near 
future. ' • ' 



MGiffory Control .Test . r * . « .^^^ : 

3-terTn perttence with connect ive '"and thcn'\ F^vety child ovt^r 5 vH-ars 
succeeded on this task. It is therefore clear that failure to st oro^ ^r^.venis 
■ in short term memory c^apnoL be the re'ason .for failure\ on this tasV. 



^^-tvii. Two stage, construction of 3-t.erm series « • ^ 

Although most children over 5 years succeed in constructing 3-rern? series 
of the same type as described in the secondary decente^|g^ ta&k, p.rovIded they^ 
can construct the series> in two separate and unrelated ^^T^s-, there. stLll remain * 
a small number of children who failed in this t^. It must be concl tided , 
therefore, that even a "primary decentering*' tame -Can prove difficult for 
children in circumstances whc^re they have themselves to provide the correct 
left-right axis, and to identify pictorially represented events,' There were - . 
no consistent error patterns , and none of the children who made mistakes did 
so on all four of the 2-'Stage items presented to them. 

Secondary Spatial Pecehperin g ' ^ * 

Since, the 5, 6, 7 year old children who had the spar ual VtPcm series test 
administered tp them also had the temporal 3-term scries t ^^adm ^ s reared to 
them, no extra test of short-term ntemory^was included -in rhi^-^task. Since there 
are no clear spatial conventions with which an ^^rder of menri"^ strategy cm 
coincide, ho sentences of similar form to the sentences fc) «and fd"), in the 
4) temporal task, were included in the spatial t^sk. The four '^patiil relational 
terms used in this, task were: in fro nt , brhirii , ab(>ve, h<>ln v. 



There were therefore 4 sentences m all included, in the task, of the 
the f orm^ . . 

a) X iii front of Y but behind Z 
1)) X behind Y but in front of Z 
^ c) X ai)Ove Y but below Z 

d) X below Y but above Z. ■ ^ 

Table 5 > Secondary Spatial Decentering^ ^^r^^tcrin series test, age 5 years+, 





Item 


a 


b 


c 


d 


PASS 




14 


14 


13 


14 


'FAIL 




16 


16 


17 


16 




there is 


a slight 


tendency 


for 


the 



increase with age, but this was not found to be statistically significant. 
As can be seen from the data, there is no difference between the items in 
terms of difficulty - as is to be expected, since the logical structures 
of the items are identical, . ' . 

Strategies employed. - \ - ^ 

' ) c • ' \ ^ • ' ^ . ' 

On the' whole, there were no dominant response patterns evidenced by the 
children who failed to give a correct response. This is not surprising, 
since there is no intrinsic conventional axis of spatial ordering,-* For this 
reason, if a child did use an order of mention strategy, it would be imposs- 
ible to deduce this from the final ^nfiguration that he produced. However, 
there did not appear to be any tendency for objects to be picked up one by one, 
as tfie sentence was spokenT This seems to indicate that an order of mention 
strategy is not seen as appropriate by children, when they are dealing with 
spatial relational terms, . 

The only suggestive result which seemed to indicate the presence (!)f an 
actual strategy w^s one which occurred at age 5 years. At this age, only * 
13 correct responses were made on the A items, as against 22 and 20, at ages 
6 and V years respectively , Also at 5 years, 12 responses were produced in 
which the ''ref erence'V obj ect was placed in the middle of the configuration 
produced, but the two other objects were placed in the reverse of their 
correc^ positions. This configuration was .however produced only 3 times at 
age 6 *years and 4 times at age 7EB^ears, 

This would seem to Suggest that the "intermediate strategy" in which each 
relational term is linked in a uni-directional manner with^the noun that 
follows it, is applied by childreji to spatial as welj as temporal 3~tenn series. 

Spatial and Temporal Secondary Decentering , 

It will be remembered that -n^ specific hypothesis was '^^^ about the order of 
spatial and temporal secondary decenteringo It was clear from the data that 
for thfe relational terms used in. the secondary decentering tasks, there was a 
tendency for spatial items to be easier to solve than the equivalent it^s using, 
temporal terms.^ The only age at which this difference was statisticaKy 
significant was 7 years, (Po< .02), by which age over half, the children 
tested were succeeding on the spatial secondary decentering task^ | 
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the reasons for this differente in difficulty may be either developmental, 
or due to intrinsic differences in the task- demands , or to a combination, of 
both, A developmental explanation would be that, since temporal conceptions 
develop later than those in space, there may be a time-lag in the applications 
of the same operations at the different representational levels (vertical 
decalage). However it is clear that there are important differences in the 
task demands set by the spatial and the temporal items. Firstly, there are 
differences in th^ complexity of-tke linguistic input. For the spatial 
items, the. elements linked by th^ relational terms are noun-pljrases ; 
"Whereas for the temporal task, the elements are in the form of_ clauses (feu go 
Teddy picks some flowers.) Secondly, in the spatial task the child has 
only to manipulate familiar objects. In the temp&3;^al items, the cttild 
must recognise unfamiliar picturefs before they can>'be ordered 

Liquid Conservation and Secondary Spatial Decentering ♦ ' 

Table 1. . Liquid Conservation and' Spatial Secondary Decentering 

■ - *' 

Respcjnse Type C S C S C C S 

No. of Children 11 .7 i .4 8 ' ' \' 

Once again, as^ with the tempof^l results, there is very little we can 

say about the relationship between sefcondar'y decentering and liquid conservation 

Conprebension and PBoduction of Temporal Pvelational Terms ' 

i. Temporal Production task. • 

In the free choice description of the squential actions;, (i ^eo ^^hen the 
child' is asked "what happened there?") i with one exception every child over 
5 years of age used the connective "and then" to link the two events. . This 
one exception was a child who used the word "bej^ore" to link the events o 
Such a result is to^e expected, since the description does not require the 
use of a relational term to be fully grammatical and acceptable^ At age 3|, 
approximately half the children either did not respond to the question at all, - 
or only described one of the two events, thereby, avoiding the use of any 
connective. The remainder used the connective "and then". It could be 
argue^ that the omission in the descript ion is caused by a memory failureo 
However, as v/ill be seen, children of/this age are perfectly capable of 
remembering other events and relationships of equal complexity, VThat is 
more likely is that the processing mechanisms for comprehension and production 
are different^ as will be seen in the examination bf the comprehension ' test 
resultSn * 

To the q ues^ions,, in which the child is asked when one of the two events 
occurred, he must answer by using a relation-al term, if the, response is to be 
acceptable to an adult b The variation in the types of responses produced 
by the 3i year olds was considerable. 

Theife were in all'''6i^atep.ories : 

i*. Use of a spatial term in place of a temporal one (e^go over 

there, in the house.) ^ 
iio Use of a purposive expression, e<,g. "to go upstairs"^ 
iii* Use of an expression denoting manper, or an acted out 

imitation of 'the event referred to by the experimenter., ^ 
(Eog. "like that", accompanied by imitation). 
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iv. Use of a non-relational term, which does not specify its 

temporal expression, e.g. "just now", **just then"c 
•Vo Use of a s^mirrelational term, which does not ispecify its. 

temp'oral referent, or a relational term which stands on 
' «.its own. E.g. "firsts" "last", "before", "after"o 

vi. Full relational use of a relational term. 

TABLE 8 ^ Responses to /'when" questions, in Temporal .Production tasko 



Response Category 


• 

1 


ii 


iii ^ 


iv 


>, ^. 


vi 


mi 


Age (years) _ 3i 


2 




I 


4 


2 


3 


'2 


5 


0 


0 


0 


0 


■ 1 




2 


6 


0. 


0 


0 


3 


2 . 


5 ■ ' 


0 


7 - 


0 


0 


0 


I 


2 


6 


0 



If we compare this datawith that 'obtained on similar tasks by 
Ferreiro and Sinclair (1971), certain similarities are immediately 
evident- All available data suggests that spontaneous production of 
temporal relational terms does not begin to occur until ^the age of 5-6 years,. 
However, the age range of our sample was different from that investigated 
by Ferreiro and Sinclair^ Amongst the ^pungest children (3i years), we . 
discovered non^temporal tesponses to temporal questions, as we have already 
mentionedo If we compare these results with those obtained in the Primary 
Temporal Docentering task, wev find that those children who are unable to 
produce a temporal, relational term are also those who cannot succeed in the 
Primary Decentering tasko It is therefore clear that for a few children, 
a stable expression and understanding in language of a concept of time 
has not yet evolved at 3i years. ^ 

The other major difference between these categories and those of 
Ferreiro and Sinclair, is that we found that even the older children. did not 
produce relational terms in the free-choice situation*. This may be due 
to the ^act that Ferreiro and Sinclair were testing French-speaking children; 
in English "and then" is a perfectly acceptable ^dult response to the questions 
asked* , * 

It is important finally to note that our results cannot be categorised, 
child by child, in the same way that Ferreiro and Sinclair treated their 
resultSo In the first place, we found more variation in the responses to 
the^ "when" questions than they did; in the second place, the free choice 
responses could not be broken down into definitje categories^ In the third 
place, the "inverse order" question did not yield satisfactory results - only 
one child put of t*he entire sample successfully answered this question, and 
there was no age or stage pattern to the responses of the others o 

In addition to this, the relationship between the performance on the 
verbal tests and that in the liquid conservation task was found to be 
considerably more* complex than that found by Ferreiro and Sinclaito This will 
be dealt, with at length later ono 

A comparison of these results with those obtained by -Eve Clark will be made 
in the section of the results dealing with comprehension of relational terms and 
the theory of marking. * . / 
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Comprehension of Locative Rel^tidii^l terms 

iT^ order to discover the relative ease of oxDmprehension, and by 
implication the prder of acquisition, of th^ various locative terms 
^investigated, iz is necessary to investigate the responses of the 
3i year old 'children. The reason for this is that by age 5 years, the 
vast majority of the items were correctly understood by all childreno 
Conversely, at age 18 months, only two or three of these items were 
fcorrectly undetstopd, 



TABLE 9 o Relative fease of comprehension of locataives at 3^ years 
^^gP Topological /Cucliiean 



Correct responses 



(Put the ball in the cup 

(Take the baby out of the house. 

(Put the'^^r under the bridge 
(Make the lorry go along the road 
(Put the l®rry under the bridge 
(Put the boy on the horse 

(Make the girl go up the stairs 
(Put the dog next to the horse 

(Put the brick in front of you 
(Make the aeroplan§ fly downwards 
(Put the boy 'beside the horse 
(Make the dog come down the stairs 
(Put the mummy inside the house 
(Make the boy go across the road 
(Put the dog., below the boy 

(Put the dog at the* side of the girl 
(Make the dog^v/alk around the block 

(Make the aeroplane fly upwards 
(Put the dog outside the house 

(Make the dog j unp over the horse 

./ ' . 

(Put the girl above the DQy ^ 
(Make the girl go over the bridge 

(Hold the aeroplane above you 
(Put the bus on the side of the road 
(Put,th e car in front of the lorry 
(Put the bus -behind the car 

(Put t,he ball behitfid you ^ 
(Put the boy behind the table 

(Put the dog in front of the table 

(Put the girl in front of the house 

(Make the car go in front^ of the lorry- 

(Make the car go between the lorry and'' the bus 

(Put the ball between you and the house 

(Put the car beside the road 

(Put tfhe horse between the dog and the girl 

(Put^^Ve aeroplane below you 
(Put the lorry behind the house 
(Put 'the dog'between the two blocks 
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Response patterns 

^The categories used to code the incorrect responses were as follows: 

1) Use of an axis other than that of the reference .object j to specify 

directiono * . • ' 

2^ Substitution of an "unmarked'' for a "marked'* relation, or vice-versa. 

3) Substitution of in^, 2JL under (topologj^^al) responses « 

4) Substitur.LDn of other participants than tht: le.vLal items present in 
the sentence, excluding the preposition itself o . \ 

.5) Substitution of a relation of simple spatial proximity^ 

All these response types were encountered .inong the 3i yeay-old childreuc 
For the following ifems, one particular error pattern was predominant , to a 
statistically significant degree; , ^ 



TABLE 10 
Iteni 




Put the ball between you and the house o. 
Put ^he dog between the two blocks « 
Put the horse between the dog and the girl. 
Make the car go between the lorry and the bus 

w For no other items was there any particular dominant response pattern. 

It is interesting that in alf the items where one dominant pattern did 
exist, the relational term " between- 'was presents This term is evidently 
exceptionally difficult at this age„ The typical response produced by the 
. children was to bunch together all the participants mt^ntioned m 
sentence,, However, it would appear that for the item "Put the ball 
between you and the house", the cues present in the particular child -house 
configuration led them to place the ball inside the house*. 

It is worth noting that we found it extremely difficult to classify 
relatioml terms as Topological or Euclidean; the final classifications 
that we arrived at are certainly open to doubt.o The distinctions coded in" 
any one spatial relational term ar.e far more complex than can be derived 
simply from a topological/Euclidean classification. A more important 
determinant of the relative difficulty of comprehension of a term appears to 
be tjhe cont ext n which it is applied^ It will be argued later that it 
vis inadequate to see context as merely a "perf ormance"" variableu 

♦ 

Although, by and large, there is a trend in the results which suggests 
that topological relations are easier for 3i year-old children ro undetfetand 
than Euclideah ones, it, is by no means a defitiicive one. One of the most 
difficult items of the test involves comprehension of the term b e t we en ; 
which does not independently. specify direction and is therefore topological 
in meaning., Clearly other variables operate to determ^ine the order Cri 
difficulty, including the number of participants which are nec<:issar ily coded- 

Once agai it is clear that the pattern of a response is determined 
largely by the perceived context within which the preposition occurs « 
The attempt to demonstrate the existence of discrete semantic features from 
responses to a relational term in only one context, is for this reason 
O questionablec* This point will be returned to later« 
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The Theory o£^ Marking and the Acquisition of ReUJ:.ional TermS o 

A major part of the evidence cited by Eve Clark in support of her tli^ory 
of marking is derived from her. studies of the acquisition of b eioie and after 
(Clark 1971),^ She suggests th^t hot only the order of acquisition, but also 
the pattern of errors made by children, in the comprehension of these teims, 
homolcVus with thac found by Donaldsoa *and Balfour (1968) and DonjldsuM and 
^ Wales (1970) in their, invest igat ions of the acquisition of the --tilational _ ^ T 
terms .more . less, , same and different , * , . 

» 

However', it is evident that major differences exist b^twe^n th,e$e . - 

/ .latter terms and the before/after word-pair o » In the first place, both mor e 

' and same are quite clearly the '^global" or ge^neric term of their respect iv/j 
word-pairs, In each case, the addition of a simple NEG-marker to i he word 
transforms it into i t s respec t ive opposite, either less oc different , 
This j-b not the case with before an^i after (even less so with inf rent / behind ), ; 
not before is not synonymous with atter . The assignment of a positive 
value to before is 1 inguistical ly quite arbitrary - it depends solely* on th^e 
terminal- semantic feature as (Prior) rather than (Subsequent). 

' Tfiere is a related difference in the patterns of 1 inguis t ic dis tr ibut ion / 

of thJse word--p^airs; more and same can ibe used in sentence frames in which 
less and different can^i^ no such syntactic difference exists for before and 
Jtx^t .. Eve Clark recognises (Clark 1973) that before and after ' are not 
ItTlTtly a marked/unmarked pair;* but she still maintains that they can be 
assigned positive/negative values. Her-only justifica^on for this etems 
from her conception of pemeptual semantic universals« ( Before , by extension 
from infront , is within the visual field, after, by extension from behind, 
IS not,) ^ ' . ' 

; - . ■• • 

The data (H^hich we obtained from our Temporal Comprehension Test does 
not support Eve Clark's hypothesis'. The major factors affecting difficul.ty 
of comprehension are nof^ to be ^ound in any 'intrinsic difference between the 
tv;o terms, but in the frames within v/hich the relational term is located^ ; 
(For mpta detail, see discussion page ' ft; Furthermore, these variables, 
taken in isolation, do not produce^^ gross effects which are easily measurable.. 

Three different types of* analysis were carried ou^ on. this data. These are' 
listed below; 

Two-way analvsis of error freqij[ency, dichotomising the data in terms of 
each of the 3 hotional variables incorporated in the stimulus -sentences 
Thes^ variables were; 

a) .-Items containing before vsc items containing af te r ^ 

b) Items conHi-ning 3 participant roles vs items containing*^ participant roles, 

c) Items Ln which temporal order is identical, with -I inguistic order of mention, 
vs Items in which linguistic order of mention reverses temporal order. 

2. Analysis of error types for each itemo - . 

Errors were classified in the followi.np, categories: 

a) No response. 

6) Omission -^f earlier action in se.quence^ ( * 

c; raiission of later action ii) sequence. ' ^ ^ 

d) Semantic reversal (substitution of before response to if cer item, or 

vice-versao . u , n ' 

O e; Lexical substitution (substitution of one participant by ai Mhor).. tl^ 

EKJC 3^ Item-against-item analysis, in cermn of relative ol errjt,. ^ 

for each item, ' ' j> *V 



The resultiS that* }i,e, obtained from these analyses do not substanria,t e 
Eve Clark'^s hypothesiso In the first place, analysis of the resulrs tor . »• 
the children aged 3i years yielded no significant id-i f f erences on any of the 
3, anplyse^'/ This^ saggests that the different Lai effects introduced l>y these 
variables *)dp not tiegin to take effect until a relatively late ageo This 
result will be conrnieiited oa. later « 

./ . ^ • , . ■ 

The result s-for the children aged 5 years aad ovt^r'Wrrrfc more posin.e,. 
However, n6 significant differences were obtained from either analyses 1 >r 2t 
Clark^s Vyppthesia would -predict (e) that for ^iitalysis I items ccnfair T^g 
' after waul, tl- be significantly more difficult q^^^ll rbnn items "onri'/.'n ,, 
before^ \ This was not>the case.. ll w6uid.al50 predict (b) thdt foi ' s. dysis 2, 
the predominant eTrror typo woulcl b^e siibst i tci ion of a t;;£jfV^^f, respojri'Se For an 
after ite^;, i.,e, that for iL.ems Containing afc._ there wouid be a pi c-dominance 
oF^e7ror-t|^pe d. This, again, was not the case Ntulhei was it the cas^e 
that sign'4ficantly more type d.,\errcrs w^re made in response to items 
cont.^inin^g after than to. items i:ontaining before. In tact, mistakes 
w%re tairivTvenly distr ubuted/amongst .all the eiror types, across all sentences. 

'Theivnly analysis which yielded signifirlnt j^js>\.*^s was gained from i temp 
a^ain^t-itcm wOmiJ|ir isons of correct vs. incorre. c tcspinses at age 5 yo4is + . 
The results for all eight items are diagrammed below 

Figure -3 Relative order of difficulty of I'ti-ms in Temporal Comprehension test< 





X — ^y y IS signicantl 
nore difficult 
. ,tfian X ^ 

X y X apd y. are of 

jl exactly equal 

. ^ difficulty 

bts ars ' brl p 02 analysis by 

^ign Test 



-Code > * 

> ^ ' ' ' . ' , * 

' Th-e numbers refer pot to order of ditf l^u] :y , but to item number within the 

testo Each item is categorised accordinp, to ea.^h of the 3 variables These 
•categories are represented below the numbers ac<.ording to the following convention: 

a = item containing relat lon^l 'tern after ^ 
. b « item containing relacional term before ' 
""c = order of mention corresponds with temporal order 

order of: mention is teverf^e or temporal urJc-r ^ ^ 

^ r large number (i.r 4) ot par tiv ipan: roles * \ 

s = small number (i. e , 3^ of participant loies . 

♦ 

(For examples of items» see p ' - ) 
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: As can be seen from Fig. 3, item 8 is the most difficult item. 
This item is characterised by 'a large number of participants, a temporal 
tfrder whic^h reverses the order of mention, and the use of the preposition 
After. Thus it does appear that after is a more difficult relational term 
fbi^children to understand than before. This difficulty, however, we do 
not attribute "Xo after being the negative of before « While it is true 'that 
no before item is significantly more difficult than any after item> this fact 
taken by itself does not give a full picture of the factors affecting 
difficulty of comp;:eheiis4K)no We would suggest that the reason why after^ 
at the age of 5^7 years, is more difficult than before , is that its use and 
comprehension in mid-clause position require that the Speaker /hearer must 
either reverse the actual tetnporal order of events' in the production of a 

tpntence sijph as those which we used, or reverse the perceptual order of 
ention ot* the. events yi the decoding of the sentencer It* is significant 
in this respect that no such differences in difficulty were found at 3i years. 
This was by no mfeans because the items were simply too difficult ^ between ' 
25Z and 50% of children at this age gave correct- responses on the various 
itemsc We would suggest, therefore, "that the order ^-'of-irient ion strategy 
does not fully develop until after the age of 3i years It i^ the 
acquisition of this strategy that produces the difference in difficulty 
of comprehension that is evidenced by the older children It is not the 
case, as Eve Clark suggests, that the meaning of the word changes 
Rather, the cognitive structures and perceptual strategies which govern and ♦ 
delimit the use of the word are in a -process of continual developments 
Still less is it the case that m the early stages after, means the same as 
before - none of our evidence points to this conclusion* * 

These results call into' serious question the theory that the meanings 
of relational terms (or any lexical item, for that matter) are acquired 
by addition one, by one of semantic features which are identical to those 
constructed by the linguist as a structural description of the adult 
lexicon. The process by which the child learns the meaning of a word 
is far more complex than thiSo It is not adequate to envisage the child as 
piecing together, one by one, "bits" or features, of the adult meaning of 
a^word, in a rigid and predetermined sequence 

The meaning*of a word for a child is not merely a truncated segment of 
the meaning that it holds for the adult speaker « It is k meaning in its own 
right. Even if one wishes to sp^ak in terms of semantic components, these 
will be different in a formal description of the lexicon of any individual 
child, from thoSe which are derived from ^ description of the adult lexicon. 
In any case, it would seem that the basic internal relations of the lexicon 
are pretty well developed at an early age^* Later developments involve the 
ability to apply these meanings in. varying contexts, and the gradual 
acquisition of the contextual rules which determine sociall;; appropriate 
usages. At different stages in this process, the child will employ various 
strategies to achieve this end-. Each of these strategies^ represents an 
approximation tQ. the a»pprdpriate contextual fules, x**itMin the constraints 
imposed by hi s memory-*span, perceptual processir^g skills arid level of 
cognitive development. Since the child's knowledge of^tlre rules will 
depend upon the contexts within which he has encountered the word,, it is 
reasonable to suppose that tor some words, there vill be considerable 
individual differences with respect to the strategies employed, given that 
children's experiences are not uniform, ' 

♦» 

* For data relevant to marking from other relational terras, see ^pendix 1. 
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We have already pointed some of the differences between the domains of 
space and time. In the first place; there are a greater number of 
dimensions in space than in time„ Consequently, there exist more lexical 
.Items referring to spatial relations., than lexicaL items referring to 
temporal relations. But in addition* to this , spatial relations refer to 
objects rather than events . The only major perceptual cue which can be 
isolated from events is order, whether this be In reality or In auditory 
input. pn the other hand, objects possess very many and diverse percep- 
tual f-ributes, relating to function, orientation etc wbi S are potential 
signals for th^ application of comprehension or production strategies 
This would suggest that the uniformity find regularity of ihe strategies encoun- 
trered in the temporal items, is not likely to be duplicated in thp • -ults of 
the spatial test items. Spatial relations therefcie. piovide an opportunity 
to isolate individual, or idiosyncratli strategies 

Because the Locative Comprehension fe^t comprises iri?ms incorporating 
a very large number of different relational terms, it is almost impossible to 
Isolate individual strategies from the results obtained in this test' However, 
since the locative orientation test is concerned with only two relational 
terms, m front and behind . tl'eliberately introducing different perceptual 
contexts for their use, it in nuch more amenable (To ihis type of analysis. 

Locative Orientation Test 

Two points need t6 be made before enbarkmg ^n a full discussion of the 
results of this test Firstly it was not the cas^ that bohind items were 
more difficult than in front 4 terns as a n<-"neral rule Secondly, it was 
not the case, as .we had otigmally hypothesised, that children consistently 
progress from the use of their ovm front/back axis cf referencb^to that of 
other objects 

The results that we did obtain, however, were 1 21 more interesting than 
this. The most interesting of. these were the resu'" obtained from the 
youngest of the children, age j; ears 

♦ ' . . 

' The most out^standing feature of the responses that these children made 
was the individuality ^f each child's particular strategy Therefore, 
instead of presenting a table ot results we shall present various instances 
of different strategies 

A major feature distinguishing the* stratr-.-ies used by these children 
from those applied tiy older children and adulcs is that the 3i year-^old 
children used as their basic axis of reference either their own front/back 
axis, or that of the lorry No children at this age used road-usage rules, 
neither did any 3i year-old use only one reference axis in response to all 
items,. • 

In one particular item, almost, ail 'iitildren used axis of self This 
item is diagrammed below 



Child 
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In this item, the child is asked to put the car'in -front of the lorryo 
, As can be seen, the axis, of reference of the lorry coincides with that of 
the child, a^d also with' that of the ro'ad. This situation evidently 
produces cqnfusian* since if all the different possible axe^-^ coincide 
perceptually, he as unable to make a concep4:ual distinction between them.. ^ ' 
Iri thiSf situation, the easiest response to produce is the one in v/hich he 
uses his own axis. Evidently, the ability to operate on the basis of axes 
other than that of self is developed through the use of situational cues. 
These cues will include the ability to isolate the front and back of an 
object, oy virtue of its perceptual asymmetry^ the direction in which the 
object *'ill 1^ \ .'-^l/ cO T^ve^ if set in motion - defined not only by the 
intrinsic attlributes of tj^ object, but also the conventions of road usage 
and traffic flow, af least in the case of the adults (For a''discussion 
of the nature of front/back perceptual cues, see L.J. Harris and 'Ec Strommen, 
1972.) For y cung children, 'cues will not possess the same saliency when 
viewed from different angles^ In situations where the cues which permit 
the use of responses based on the axis of another object are less salient, 
the child will produce a ^response based on" the dominant and more global ^ 
cues which feature in the use of his own-axis., 

This would clearly be the case in the example given above -> Since the 
car is facing away from the child, the front-back cues (a) are less salient 
than if the car is at right angles to the childfe .J le of vision (b) do not 
immediately specify an axis different from hig own.. This would expiaiji 
why for this item no child used the axis of 'the lorry. The most common 
response was in fact to put the car between the lorry and themselves; a few 
chi],dr|in placed the car next to and parallel to the lorr^, suggesting an 
unsuccessful attempt to utilise another axis^ *, An alternative explanation 
for 'this latter response may be as follows: if, as was the case for one or 
two children, placements in earlier items were made next to the^lorry, on 
the basis of axis of self, the response to this item 'may have-been a 
consistent ^replication of earlier response3> One would expect such children 
to be at a slightly earlier level-of development, not yet having isolated the 
Cues for the use of different axes, 

The item immediately following the ^ne above, preserved exactly the same 
configuration af child-lorry-road, but rdtftrtred the child to place car 
behind the lorry. In all but two cases, the child replicated the response 
made to the previous item« In this case, too, we see that x^rhere the ' 
child is subject to cooflict, he will attempt to preserve consistency 
in his responses,, 

» - 

There are many examples of such consisterrt, and often idiosyncratic, 
response strategies^ One child,£5or example, consisterdy placed the car 
facing the lorry, in response to in front items,. ..Evidently, her subjective 
meaning for in front , but not batind , included the perceptual feature 
(facing ) This and^other examp\es of individual strategies may be found j 
in Appendix 2 

The picture at 5 years+ was entirely different. Very few individual 
differences were found, and response strategies had stabilised around the 
"correct" usage of both the front/back axis and directional orientation of 
the lorry, regardless of the position of the. child.. A few children were 
using responses based upon the direction of traffic flow along th^ road. 
This was something that no child at .3i years was capable of, and reflects an 
increasing knowledge of the rules of road usage. (See appendix 2) 
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In-->r ler to establish whether there was a consistent adult level of 
/performance with which the performance of children could be compared, 
\we subsequently tested 16 adults, of both sexes, ail members of the Research 
Unit, The results were surprising. In' this experiment; all sub/jects 
were asked bo give two alternative responses to each item^ a first and 
secondT choice. In additipn to* this, they were asked to state their 
subjective criteria, for deciding^'the appropriate placements *:\iC results are 
given in table 11.' * "^"^ 



TABLE 11 A^Vflt Responses on Locative Orientation* Test 



Subj,ective Criteria 
* 

Axis of lorry 
Road usage Rules 
Axis of &elf 
"Avoiding Crashes" 



Subjects 

' 9 

.5 
I 

. I ' 



^ Subjective Criteria Subjects 

Axis of lorry 6 

Road Usage Rules . 5 

Axis of Self 3 

Use of Various Axes I 

"Avoiding Crashes" I 



It is clear from these results that adults perceive the given 
configurations in different ways. The perceived field includes not 
only the spatial configuration but also the sum ^otal of what he knows 
about the physical and socio-cul tural constraints operating upon the 
configuration* These constraints constitute the "rules of the game". 
The adult can then prpceed to apply logical operations to the organisation 
of elements specified within the perceived framework. Thus while all 
adults may bring the same logical operations to the situation, they do 
not all perceive exactly the same constraints, since they do not all 
share- precisely the same experience^ We stated earlier that the child 
acquires some "basic" meaning of relational terms ' telatively early; 
what comes later is the situation of these meanings within logical operations 
and lyii^wledge of socio- cultural constraints. 



/ 
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TABLES- 



Table 1 P rLmary Temporal Decenteririg. 

Age^years) PASS FAIL 

3i " 3 13 

4 4 " 3 

5 9 2 

6 10 0 

7 9 0 



Table 2 Prim ary lempotal Decencer in&;- and Reversibility of Action 

-- -f r ^. 

Age (years) RD . RD RD | j . 

. 3i 17 6 2 

4 3 1 ■ ' -2 1 , . 

Key: - R = r.eversibility ' 'D = Decenterj^g + = Present - = Absent 
Table 3 E^se of Comp rPhen«ion of Teinpoial 3- tP.rm serie^ sentences 

A 

Sentence Correct Response Incorrect Response 



25 ^ 4 -. N = 29 



d 12 .17 

b 7 .22 

A Cochran Q-test was applied to this data, "yielding a Q-value of 34.27. 
This result was significant, p<„001. 

Table 4 Conservation and Secondary Temporal Decentering (age 5 years+) 

+ + +- -+ 

Response Type CS CS CS C.S C « Conserving 

No. of children 3 12 4 9 S - Sec. Decentering 



:riter*ion for S, was success on either sentence (a) or (b) 
Table 5 . ^ Strategies employed iri comprehension of | 3"-terin series 



Response Type 


I 


2 


3 


4 


Correct 


Sentence c 


2 


I 




2 


24 . 


d 




. I 




2 


12> 




0 


• 6 


10 


8 


5 , 


b 


3 


■4 


8 


7 


7 



N = 29 



Kex • ' • ' . 

1 a Reference card placed in end position^ 

2 « Reference card in middle, end cards reverse of correct order. 

3 « Cards in ordet of mention * / . 

4 9 Reference card placed in initial position, followed by other cards in 

reverse of word order. 
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Table 6 Secondary Spatial Decei^teri,ng - 3-term aerieg test, age 5 years+ . 



Item a 




h , c 








n A c c 1 / 

PASS 14 




U 13 


14 






TAIL • - 16 




16 17 


16 

• ' - ■ 


« 




Table 7 Liquid 


Conservatibn 


and Spatial Secondary Decentering 








+ 


+ - 








Response Type 


C 


s c s 


c s c s 






Noo of children 


11 


7 


4 8 ' 







' Table 8 Re-Sponses to 'Vhen questions in Temporal Production task 



Response Category 


i 


ii 


iii 


iv 


V 


vi 


NR 


Age (years) 3i ^ 


2 


• 2 


I 


4 


'2 


3 


2 


5 


Q 


0 


0 


' 0 


I 


8 


2 


6 


0 


0 


0 


3 


2 


5 


6 


7 


0 


0, 


0 


I 


2' 


6 


0 



Table 9 



Item 



Relativ3 ease of comprehension of locatives at 3{ Vears 

Topological/ Eu c 1 i d e an porrept responses 



CPut the ball in the cup 

(Take the baby out of the house' 

(Put the car under the -bridge 
(Make the lorry go along the road 
(Put the lorry under the brid'ge 
(Put the boy on the horse 

( \ii\c the girl go up the stair^ 
CPut the dog next to the- horse: 

(Put the brick in front of you 
(Make the aeropl-ane fly dDwqwards 
(Put the bo'y beside the horse ' 
(llake the dog come down the stairs 
(Put the mummy inside the house 
(Make the boy go across ,th^ road ' - 
(Put the dog belo^ the boy 

(Put the d^og 'at the side of thiB girl 
(Make the dog walk around the block 

(Make the aeroplane fly upwards 
(Put ^the dog outside the house 
(Make the dog jump over the hor$e 

(Put the girl above 'the boy ' 

(Make^ the girl go over the bridge 
• * , 

• ' (Hold the aeroplane above you 

(Put the bus on thd side of the road 

(Put the car in front of the lorry 

(Put the bus behind the car 

(Put the ball behind you* 
^^^ut the boy behind- the table 
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8 


i. 


T 


1 1 


T 


12 


T 


12 


T 


12 


T . 


12 


E 


11 


E . 


11 


T 


10 


E 


10 


T 


10 


E 


10 


T 


10 


T 


10 


E ' 


10 


E 


9 


T 


9 


E 


8 


T 


8 


E 


8 


E 


7 


T 


6 


E 


5 


E 


'5 


E 


•5 


E 


5 


E 


4 


E 


7 


overleaf) 
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Item 



Topologica.l/Euclidean . .Correct - responses 



(Put the (|og in front of the table 
(Put the girl in frpt\t of the house 
(Make the/car go in iront of the lorry 
(Make the! car go between the lorry and the 

(Put the |>all between you and the house 

(Put the tar beside the road ' 

(Put the horse ^etveen the dog and 'the girl 

(Put the kerop lane below you , 
(Put the korry behind the house 
.(Pu,t the flog between the two blocks 



E, 
E 
E 

T 

E 
E 
T 



3 
3 
3 
2 

2 



Table 10 Cotnpu i ion of "betneeil'' hy 3\ year oXds 

Item ' . . ' Pre "'oninant 



Response Tyfie 



Put the ball between you and the house 

Put the dog between the tv;o blocks 

Put the horse between the dog and the girl 

Make the car go between the l:)rry a,nd the bus. 



Table 11 Adult Responses on Locative Orietntation Test 



■ Subjective Criteria Subjects Subjective Criteria ^' Subjects 

/Axis of lorry 9 . Axis of lorry, 6 

/ Road usage Rules 5 Road Usage Rules 5 

/ Axis of Self ^ I Axis of Self ^ 3 

"Avoiding Crashes*' I Use of Various Axes I 

"Avoiding Crashes" I 
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Sungnary of Results 



The results presented thus ^: ar do not consLiL.ute ^ihe entire body of 
experirv:; ':al evidence included in the paper.. However, on the basi's of the 
results so far/ we can indicate the extent to which our initial hypotheses 
•were born^ out<,» 



Decentering a 

a) . Time., The results indicate that there are indeed two separate stages 

^of primary and secondary decentering; that they' emerge at roughly 
the same ages at which reversibility of acfion, and concrete operations, 
respeC(tively , are attainedjf 

■ V . ' ■ 

b) Spaceo The results indicate that there exists a definite stage of 
secondarydecentertng in space, and that it marginally precedes that 
time^^ . Primary decentering, the ability to relate other objects in 
space to one's own po-sition, or to the position of another object in the 
^immediate perceptual field, w^s clearly established by*the.„age of 

3 J years in all children tested. Thus if again appears that primary- , 
decentering in sp.^ r precedes that in time. 



Marking " 

Both our hypotheses about marking were confirmed (see appendix 1 for 
data relevant tp Marking hypothesis 2.) 

<» 

Strategics ^ 

' — ~~/ • . ^ ^ 

Our investigation revealed the; use of 5 different strategies^ in a 

definite developmental sequence, by child]^en^t4^pting to solve 

Temporal S-'term series problems^ 3 strategie's were revealed in the 

decoding of spatial 3-term series problems „ The strategies employed 

at a given age reflect both the organisation by the child of the 

perceptual cues present in the experii ;;,nf:al situation., and the level of 

cognitive development attains] jy t:ic :!ixld. In addition to this, it appears 

that the selection of peceptual cues is .increasingly governed by the knowledge 

of relevant s ocio-cul turai rules . ' ^ 



Axes * , ^ ' ' 

Our hypothesis with re^gajd to the use of front/back axes was not confirmedc 

Topological /Euclidean © 

Although there was *some slight suptport for this hypothesis, there was no 
statistically significant trend„ 

What is wrong v/ith Semantic Features ? 

We believe that the results that we haye obtained from our work discussed 
so far puts int,o serious'^ question the major assumptLon\made by Eve Clarke That 
is, that the semanti^c features or components which can be (derived from an 
analysis of the structure of the adult lexical system 'are ^r^^cisely identical 
to the actual perceptual and cognitive un'fs that the child uses to construct 
the meanings of wordso Semantic features arc, after all, merely a way ot 

o ^ - ■ 
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characterisi ng the relationships ■ of hierarchical dominance and contrastive -^-^ ' ^ 
opposition that obtain between the lexical Items which go to make' up a : ■■ ^ 
specific semantic field in a language,, To that extent, they are merely a 
convenimt theoretical fiction, since th^ dimply serve to represent the 
intensional organisation of meaning within a semantic field. 

The problem of "meaning" and "r^erence" has always been a source of / ' 

disagreement, both amongst linguists and philosophers (Lyons 1958) ' ' % 

Recently, many of these disagreements and opinions have surfaced yet again in "• I 

discussions of language acquisition. Essentially, the problem is tha^ 'there ^ 
exist many words m a language for which inhere is no immediate concrete or t 
material feferent - a word such as beautifuf cannot be said to refer to any ' 
meaning'^'^ This word does, however, obviously possess 

• Thus philosophers and linguists have traditionally distinguished 

between>fhe meani that a word derive's from its relationship with other ' 
elemen^V^ the linguistic system (its intensional meaning, tor sense) and 

ofrefe^nce^ "'T °' ""^'^ denot.. fits extensional' meaning. ' 

or reference).. The intensional meanin;-. of a word derives from its linguistic T 

^'^n '1-""^ ' ^ °^ possible syntagmatic anc' paradigmatic 

relationslups into wmch it can enter with other words„ .The intensional . ' 

meaning thus sub5,ir,..s .uch semantic relations as synonymy, antonymy. hyponymy.. f. 

features ""is Vh!?':^'''"" ^'^^"^ °^ acquisition of semantic 

teatures is that the pnenomenon of over-extension of reference is to be ' 
explained by imputing to the child an incomplete and different, intens'ional " 
organisation of meaning from that-o^j^^e adult. If a word in the lekicon of 4- 
a child IS assumed to contain fewer semantic features than the same word in the 
adult lexicon this implies that the nfeaning-rel ations into which that word enter 
with other words, must of necessity be different from the relations into which 
the same word enters m the adult lexicon^ This would. appear to be a similar 
position to the one which Fodor (1972) criticises in his discussion of Vygotsky's • 
theory of linguistic development. While disagreeing with Fodor's own theoretical 
position we would agree with his criticisms of the logical inconsistency of 
this particular hypothesis^ • 

In our view, the typical overgeneral isations reported in the literature 
on this topic (e„g, over- extension of the word dog to refer to cows or 
other animals) can be better exp l^^ined, by postulating an over-extension of 
reference than an over -extension of intensional meaning, due to a different 
internal organisation of the lexicon^ It is signifirant in this respect " i 

that most reported over -extensions concern reterents with similar perceptual ' ! 



However, one obvious arid importanr difference be. ..ten the lexis of the 
child and that of the adulr.. is, thai the former .onl. ns fewer items. 



I 



I 



Eve Clark_ ;on eivos of spms-.t . . c rganlsation as an ordered hierarchical ' 

nlZr-ll r""'?''- ''r'"'^'' P'^^^-^ to conceive of it as a complex and 

ordered topological array of d-it^erent words, each cf which enters into certain 

sense -relationships wich rfn.r word^.. For each se.nantit field, ther^'wiU 
be one or more -centres" of the array m wi.ich will be incorporated thSse 
words embodying th.: uiost has... oi .unuamcniaK Augnitive or perceptual 

distinctions, . «^ f ""-^ it. 

•1 

It would therefore n , c a... i, -,h i e tn%:,rp;,se that' lexical items tend ^ 
to be acquired in a saqn.n, c .^..n pc:,.'r.,scs rrom the centre, or centres, of 
CD?r- •r™^''''" '° .'-^Pl-':-. Th..s It would seem likely that the 49^ •■ 

hlMLasie internal relaoons or 'vhri l^ixi,, and therefore the intensional ^ 



meanings of the words he uses, are approximately homologous to that of the 
adult. The real differences are to be found elsewhereo 

Eve Clark herself suggests that certain perceptual attributes of the 
objects used by the child and manipulared by hitn can have a considerable 
influence on whether or not the experimenter^s instructions are carried 
out successfully* She was ,able successfully to predict from the perceptual 
properties of the objects v/hich were given to the child what type of errors 
would be made on that Item. (Eve Clarke 1972), 

Nevertheless, she still explained this away by assuming that the child 
simply substituted different adult semantic features for the ones coded 
in the experimenter o instructions. 

What w^ would like^to suggest is that the child does indeed make use of 
certain ''tfeatures*' in interpre^ting the meaning ot spatial and temporal 
relational terms, but that these features are more concrete and more complex 
than those she suggests » 

In fact, these features will, be actual perceptual attributes of the 
situation encountered by the child. For example, the major feature of events* 
as they are encountered either in the real world, or in their linguistic rep- 
resentations; is order . Similarly, if the child is required to construct . 
certain spatial relationship between objects, he will make use of the perceptual 
attributes of the objects and of their relationship within the configuration. 
If these perceptual attributes coincide with the child's previous experience 
of constructing the configuration which is the referent of the experimenter * s 
instruction, Che child is likely to give a correct response. If not, the ^ 
child may well construct a configuration which is^ suggested by the perceptual 
attributes^ present in the situation** , 

As the child gets o-lder , and his mastery of the language increases , his 
strict dependence on conrrete perceptual features, rather than on other 
contextual and socio -cultural cues, diminishes. However, for very young 
children, below the ag^ ot 2 years the cpncreie perceptual features of the 
situation will impose strict limitations on possible responses. This suggestion 
is confirmed by the obs^tvations we have made ot 18-month old children, on 
tests of comptehension ot elementary spatial relational terms. These 
observations are reported below, 

Ljt IS clear that this approach ties in with the, concept of object 
permanences as put forward by Piaget, Object permanence , in its developed^ 
form, entails more than simply the existence of an object through time 
independent of its visibility or location, it entails the recognition that: 

a) The same potential relationships (either spatial or function^) between 
one object' and other .objects or agents, exist independently of the 
orientation assumed by xhe object or its position within the configuration 
created by it and the other objects^ 

b) This pot-ential tor rel.it icStiships can only be realised in certain fairly 
specific ot lentdtions a!id configurations. 

« 

• If a child hat, not reached thris developed stage of object permanence, 
although the semantic distinctions between ^uch wards as in. and on^ are present 
in the linguistic system of the child as for the adult, and although the 

* Naturally^ some spatial relationships, ate alsu functional re- itionships. 
E,g, "The ball is in the box" specifies not only a spatial relationship between 
tx?r objects, but also a tunctional relationship entailing tlie use of a container. 
•'The ball is next lo the box", on the other hand, carries no such functional 
connotations V, ' ^ 



referents that he attaches to these words may apt^r^dxiiaAt^ly identic^i'to 
thase at the adult, the range of application of the words will be; narrower, 
than that of the adulto The 3| year-old child,- having^ reached this stage <*' 
of develop ed ibject permanence, is able to manipulate configurations in ^ wa^ 
that the 18-mpnth old child cannoco The testing procedure for the IS-mdnth * 
old children was theretore entirely different from that used with the older ; \ 
chilfdt-en. The procedure was tj present the child several times with each of ^■ 
a small range of instructions, each of which incorooratedja simple spatial 
preposition, (In pn. under " up, dowi; - i ^>^'"l oi , oehind) . For each 
presencaciQn of each instruction, the situaLiovrc'onfronting the child'was 
varied, tjjif pttunately , this tesung piocedute was not systematized until 
quite recently, so we are unabJ;^ yet to present tabulated results. What* 
we can do, however , is outline a few. typical response strategies, and 
j^Ct^ppt CO explain them, ' ' 

The normal testing procedure was for the exper jLmenter to give the child 
the object which he would be 'asked to- place, and then to give the • instruction. 
Typical instructions were. '„ • 

Put the ball in the cup 
Put the ball on the cup 

Hold the aeroplane up ^ • p. 

Hold the aeroplane down - 

Put the ball in front of you • " 

Put the ball b diind yoju 

Put the boy in front of the table * 
Put the girl behind the table ^ 
Put the dog ujider the table. etCo 

The most common response strategy was simply to repeat a previous action, 
e,g.. the child would put everything in the cup, or on the tableo This response 
constitutes a simple play-routine, or exercise of a sensori-motor scheme. 
It was typical- of children who either had no comprehension of. the verbal i-nput 
whatsoever, or vzho were not attending to ii^ 

The most interesting results came from the items. where the child was asked 
to put the ball in or on the cup. ,It w^s found that many children readily 
responded to the^ns truer ion ''Put the ball in rhe cup", providing the ball was 
placed in their hand, and the cup was the right way up on the table in front of 
them. However, if the cup was inverted and the instruction repeated^ two 
different response strategics ^merged. Either the children would place the * 
ball on top of the cup, or elsel they wouid bang it up etnd down o n^he^surif ace of 
the inverted cup. Very few cMldren were able to turn the cup round and achieve 
the correc*- r 't, E\;en if tjftey did so, it was usually after carrying out the 
second response strategy ..mery^ioned above, ^ In a condition where the cup waa 
laid on its side on the teiAe. with the mouth facing away from the child, 
similar results were founds -Rowe^ver , when the cup was placed on its side with 
the mouth facing the child, a far greater number of children were able to right 
it and place. the ball inside, Iflien children were asked to put the ball on 
the^cup, when the cup was right side up, no child inverted the cup. The 
typical response was to place the ball inside. If however the initial positioner 
ing of the cup was upside down, many children produced the correct response. 

It would be possible to interpret these results as an indication that 
the child simply does not possess the meaning of these words. In fact, it 
Was clear that for many children the majority ct the instructions were not 
understood at ail. But the'liype or responses that are outlined above suggest 
that the problem is no,t "lack of comprehension'* in the abstract, but an 
inability to manipulate the given contf iguration. 



is perceptually, distinct- trom other configurations. 

. -"^^:t"5^:»"rt^.r™nniL:^irn':"icri:loref irt^":^^^^^^^^^^ • ■ 

'i :t^ri"^ thf c^fia-s 4ed --^^«-,-»Sureti^„ .ut, cannot , . ; ■ 

identify the component parts which must be combined to tuiiii ^ ^ 

demand, he may either: . ' c- -i. 

• a) attempt to per fortrf the instruction, without altering the config^atiot*, 
' and Tail (E' g- bang the ball up and down on the inverted cup), . 

; ..oduce a -^^-^ent .onnguration, which^^^ already,. 

J, existent configuration, (e,gc Place tne oaii — ^ 
^ • c) Make an entirely irrelevn.r response, or not .respond at all, 

,,is is because he is unable to realise that ^^^^^^'^.e^ . 
uration into another Thus the -^^^^^^ -^;^^;;f °f f .rhe, word ^ but to 
"over-extends" itself, not to ^"^"^P"'^^ """^,Jf p°'ential to construct 

include the component configurations f^^ ^^f^^ , :/:rd*.tered by the 
the referent configuration^ experilnce of thos! component configurations, the 
child not correspond to his experience or tno w ^ ^^t 

child may. re-in^erpret the -^^ruct^ons This "J^^^ .^at is 

und.r^and the meaning ^ ^ f ^^rLt^onstructed ^ . 

rffgurafion! a^tf ates a differen.^^^^^ . 

is both "over-extended- and limited. .^J^JP^^^j I'^f^p'^g'except from tha" 

^r^iSo-ln^uf :po:^inrs"a?:.K:-:r^ot^:?Sa:n are LtiLlate. 



Figure 4 

in entails the exis 



tence of a sgace and an object to fill iti 



initial configuration - 
referent com igurat ion 



on entails the ejcistenc^ oi a flat su 



iriace and an object to put on it: 



initial ^conflguratlon - 
referent configuration 
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Xhe comprehension o. ^eU. .onal te.ms ^r^"^ 
more than developed cbj.e.-: P""^^"^"-^' , ^es in front or behind 

When an adult id^ntir.es a ce^ram or disposl^i^ 

.o describe it. he is ^^J--->--\:;t per ^ ualfea^ures an'd/or socio- 
of objects, but a relationship . ^^^^^^ "'^^^^e „iU use themMn a consistent 
cultural rul'es y isolate the relation hip but he wii ^^^^^ ^^^^.^^ , 

and logical manner For a P-'^^^^^^ .^^'^ay Se L-hls personal experience, 

resides in these '^""^^g""^^^, f "e g in front may be coded, 

according to the sttacegi.s ^-^-V ^^^^^^^ ^^f ^s the reference object, 

as: facing the ref^renre ob,,a n ^^^^'^^^^^^^ and the reference object, 

at the frotij:.o£ the ret.renre f ' . f^fg" ^e in which component " 

or a combination ot^he^e ) Wgure ^ illustrates the way 
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configurations or features, when integrated into a senffori-mioUDr dchemej ^ ^ ' . ; 
intrinsically suggest a further.^ more complex configuration « ?* , • 



Language^ Cognition and Perception /. 

• / ' ■ • ■ . ^ , " ' * ' ' . ' " ■ . • • • 

As we have seen^ two major determinants of the childjj^ ability to use a . 
relational term are (1) his experience of the Jsocio^cultura^l rules that ' 
govern activity in a given situation, and (2) /the level of cognitive 
development that he has atL *-aedr> 

However ;v as ^e have seen, responses typical' of one level -of cognitive 
developmejnt may^be given in one situation^ and responses typical of a • 
different level in a dif^.Tent situationo What defines the situation for 
the pre-pperational child Is the presence or absence of certain perceptual cues 
which enable 4^im to utilise a genejrally successful strategy.. If these 
strategies produ.ce incorrect responses , the child himself may be unable to 
recognise this, or at least to rectif-/ it, since his, level of cognitive 
development is riot adequate to thisn Perceptual features therefore constitute . - 
a sort of intermediate constructive device for the /child to create the 
cognitive structures h^ must master, The major 'demands he must react to 
are either coded iri, or at the very least accompanied by languageo This 
language, .lierefore, will first of all assume meaning through its "association'^ ' 
(by this we mean operative .G|[r sensor i-motor integration) with certain perceptual 
features, This leaves opeW the possibility ■ that some childrem may utilise 
idiosyncratic features which consistently lead in certain situations to apparent 
mistakes beinf made. These n. stakes may ob'scure the real level of cognitive 
organisation attained by the child, since he' will be forced'by the contra- 
.% dictory cues p lesent in th»-^ situation, including those encoded in language, 
to apparently regress to more primitive response strategies typiical of a 
lower level of cognitive developmento 'Similarly and conversely, the 
production of a response indicative of a certain fairly high level of 
cognitive brganisatvon In limited situations does nit allow us to infer the ' ^ 
existence of the 4:ognifive structure as a whole^ The response may be a ^ > 

manifestation not ot the' sc r uctur e itself, but of the structuration process 
or strategy employed by the child to produce a specific appropriate resuito 

Much recent work has emphasised the interactive nature of the relationship 
between language and thought, stre'Ssirig both the I'ogi^al arid ontogenetic 
ptimacy of cognition (Slnclair-de-^Zwart , 1972), and the accelerative role that 
the use of language plays m cognitive development (Bruner 1954^^ Vygotsky 1962) « 
However, if we are to extend the notion of "meaning'- outwards both from Piaget's 
position that words (signifiers) are immediately integrated into sensori- 
motor scheme's or concrete operations^ and from the behaviourist theory of 
ostensive def inition , and include within the child's subjective meanings the 
perceptually sal lent at t r ibb tes of the situations and objects normally 
encountered as the context for ajnew word, a morg complex view emerges o 
Language on this ' ---i^ 'could potentially not only facilitate cognitive 
development, but in cerj^airj 'Situations could impede the activation of 
cognitive structureio ^ 

' Like many of Piage^ s classic experiments, the test of .conservation of 
lir'^uid vol unr? relies upon the disjunction between the. logic of the operations 
carried out by the ohjuld and the perceptual feedback by means of which the'child 
judges the results of His actions. The resolution of these contradictions and 
the -establ ishment of conservation depends upon the child mastering the logic 
of the operations regardless ot the immediate sit.uationo Until this point;^ 
^the child is still ''percepiuai l.y dominated''^ Obviously, the perceptual 

input will have a large bearing on whether or not the child can solve the - 
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specific task, although we cannot say that the concept of conservation has b^eti 
acquired until the child ca,n produce his solutions on the basis of the logic of 
operations across aU the various situations o We have already seen that the 
child "s. use ^of logical relational terms is dependent on the perceptual 
features which he has coded'in languageo Inhelder, in discussing the 
problem of conservarion of length (Inhelder 1973), points out- that;: 
' ''During the four s/ic. essive steps in the construction process exemplified 
in the preceding experiments (Inhelder 1973) , either the , apprehension of 
the properiies of the subjects own'actions, or the apprehension, of the*^ 
actual properties or- f eat4ires of the objects-may be preponderant at one : 
time." Iphelder conceives of cognitive development as a mutual 
interpenetration of two interwoven systems o When these two systems- 
converge . |Ti the apprehension of any problem in the real world, the 
resultant formulations of the problem which each generates, maybe either 
in harmony or in conflict, Since the language used by the experimenter * 
plays a directive role m the formulation by the child of the problem, the 
relative dominance assigned to each of these ^systemb may be affected, by the 
meanings encoded, by the chil'd. in the words of the experimenter's 
instructions^ ' ' ^ _ 

Recently, a certain amount of controversy has been generated as a 
result of claims by various ^authors that they have lound- conservation 
behaviour in very young children. Two m^jor explanations have been advanced 
to account for this phenomenon^ MehK and Bever (Mehler 1972) have 
suggested that failure to conserve between the ages of 4 years and 8 years 
is due to the loss of initial innate capacities, and their replacement by 
more advanced memory strategies. Bryant (1973) explains the same .phenomenon 
as resulting from hypothesis-conflict caused by inadequate short*-tenn 
memory, A full discussion of this previous work is to be found in Appendix 3. 

The results that we have obtained from tests carried out with children 
aged 3\ years confirm that some children at this age do indeed display a 
variant o'f c .>'iservat ion behaviour. In fact, it should be pointed out that 
no child tested could at this age give conservation responses' in the standard 
test, in which the child is asked to judge whether he has "'the same to drink" 
after the liquid is poured from the standard beaker into the tall, narrow 
cylinder In fact the problem was confusing for these children;, they^ did not 
appear to understand the meanings of same and different in this contexts 
Many children when asked ''are they the $ame?" would reply "yes", but would 
also reply "yes* when asked, "are' they different?". These results confirm the 
findings of Dcbna.ldson and Wales that children at this age cannot distinguish 
between same, and different (Donaldson and Wales 197Q)o However, w^ also 
administered to 19 children a test of compensation. In this test, the child ^ 
is gi^n the original standard beaker of orange squasho The expterimenter tells 
the child that he is going to drink out of the tall cylinder, and that he 
wants to have " exactly the same to drink** as the-^chlldo The child is 
instructed fo shout "stop." when he thinks the experimenter has poured into ^ 
the cylinir ''exactly the same to driu;-/* ^ Out of the 19 children tested, 
14 shpyed clear compensation, while the remaining 5 equal ly'clearly shouted 
stop when the level of squash* in the cylinder reach-ed that of the squash in 
the beaker. It seems therefore, that not only are young children well abl^ t<5 
remember -^oiu late perxieptual configurations, but that, in certain circum- 
stances, they can also escabl ish equivalences of qyancity between non-identical 
configurations. Thus these children, while the"y cannot be said to be 
conserving, are clearly not perceptually dominated, since they can remember 
what the level was that an equal amount of liqnlH had reached" after pouring, ^ 
on a'i^revxous occasion. We arrived "at the following hypothesis as an 
explanation for these leauit^. m ty 



The word "-same'', as/ has ten been pointed out« combines within^itself 
several different meanings o' In the first place it can refer td id^t;;v,- 
That is, that when an object or substance is translated across spaceAor timej,. 
it retains its identity - it is the same After translation'' as before 
It is clearly this criterion which is, impprtant from the point of view of , - 
conservation* * . - ' 

the word '*same" may. however^ refer 'to perceptual sii!rilarity„ This may 
be either of an-absolute' nature - ioeo two objects are dif f erent 4:okens of 
the same type - or of a relative nature, i.e. two objects are* alike in some 
one or more respects', but not alK Clearly, the problem in a .conservation 
task 13 that although the liquid remains "che same"' - ioe.. retains the essential 
features ofy identity over transformation.- the transformed liquid in the 
cylinder if not perceptual ly similar to that in the beaker. If the child's 
subjective coding of the word "same" is in terms only of perceptual similarity^ 
then he will claim ^th^t he. and the experimenter do not have the same to drink. 
However, before the age of about 4 yea'.-, it appears that children are unable ^ 
to consistently use the words "same" and "different" at alU When these 
words do emerge, they will initially be coded. in terms of perceptual features^ 
simply because che cognitive structure of the child is insufficiently 
powerful to support the notion of identity . 

Thus for the 4-year old child, it will be by means of perceptual features ; 
that the child assigns objects and situations to categories of similarity and 
dissimilar I'tv Clearly, the predominant feature which codes liquid "sameness 
is the coincidence of the levels which liquids in different containers reachp 
..For o'her objects, substances and situations^ presumably other perceptual 
features will be used to code "sameness"o But the hypothesis that such 
features will in fact be used gains support from recent findings of Taylor 
and Wales (1970). Tht>y found that gross perceptual features were more 
salient in the .classification by cmldrcn ot ti^uu^^ into cateogries of 
similarity than were other variables such as spatial or ientation-jr^(c of o 
al'so Olver and Ho*-n5by, 1966) « ^ 

Until these features have been abstracted by the child from the situations 
which he^ encounters . he will not be able to code them in lansuage^ Neither will 
he be able to construct strategies ("perceptual dominance'^ for the solution* 
of probl^s which are based on these features o 

We therefore predicted that, on a re-testmg of these/chi Idren at 4 years, 
a greater proportion of them would solve the compensation problem by reliance 
on the perceptual feature of identical liquid levelo This in fact appears to 
be the case. Although we have only re-teSted 7 children.- 4 of these gave 
non-compensatdry. identity-of -Uvel responses, I child fully compensated, ^^and 
2 children gave intermediate tesponses. Thefie lat ter '^compensated a bit", 
but expressed unease about their solutiqns. 

These tesulta are hcJVever open to one pbjec4;iono That ia that the 
children are simply remembering at 3i what level Che squash, when poured 
into the tall beaker, ''ought" to go to. By age 4- it could be that this memory 
has failed, and thus the children faiU We therefore devised a test which is 
not open to such objections. The requirements : or such a test are that it should 
directly investigate a conservation problem and that it should entail that the 
child remember previQus relations of equality or inequality. In fact, we 
deliberately chose a conservation of inequality task* since this wa^s the only 
way to avoid the use of che words same and different ^ 
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if testing procedure j.s as follows, 'a large toy horse and a smalt 

'^':v t6y dog- are placed in front of the child- who is told; "h'ere is the big horse 
.i5.;.he likes a lot to drink, here is the little dog, he likes a little to drinko" 
.1 A standard beaker of squash is then placed in front of each animal, .-the ° 
...^ hotse's beaker contain! ng^mo re than the dog'so .The squash frpm the dog's ' 
beaker,is then poured inco a tall, narrow cylinder, and the squAsh from the '• 
_J hotae ? beaKer is pouted into another standard beaker „ After this operation. 
^. Jhe-.level of liquid in the tall cy)imder . higher than that of the liquid 

in- the -standard beaker. The chird is then told, "remember, the big horse " 
likes a lot to drink, and the little dog likes a little to drinko Now give" 
them their dr4nks " ^ 



^ In thifs test, the language used by the experimenter directs the'child 
ftot to the perceptual attributes ofl similarity^or difference of the two 
..■ ■Uquids, but to their actual functiAn^q-iantities. In other words, the 
language focusses on the actions to*be canned out'. 

If the hypothesis of-memory-f ailure is correct, at A years children 
u should fail this test. If, on the other hand, perceptual dominance 

were an absolute: and linguistic input had no influence whatsoever, they 
.,. should also fail. We predicted, on the other hand, that since the language 
, focusses on th^ functional rather than the perceptual aspects of the situation. 

Children at both 3J and 4 years should succetv' 
.■"'.'•'*•.- ' ' 

Of the 9 children at 3i to whom the test was administered, 7 succeeded 
One child definit<vely failed the test, in that she gave* the animals the wrong 
beakers.. One child staced that he could not give the tall cylinder- to the 
dog} as the dog would not be able to reach up and drink out of ito 

Of the 8 children at age 4 years to whom the test was administered, 
6 succeeded. One child clearly did not understand the test - he refused 
to assign the beakers to the animals. One child made two different responses/ 
one. correct and one incorrect.. She spontnneous ly produced the words big and 

smaU, and as 3 result of this coding, stabilised her behaviour at an 

incorrect response. 

This suggests the" possibility that older children as a result of a 
. linguistic recoding of the txper imenter ' s instructions^ may fail this test. 

We do not maintain that these results demons}.; ^ t.e that children at the 
age of 3i and 4 years are capable of • conserving liquid volume, Piaget has 

i correctly pointed out that conserv-ation of inequality is not logically 
equiv^c.u to conservation of equality^. Full conservation, based on 
con;i:pte^perations. is constructed Out of several different components, 
l^hat these results do demonstrate is that non- conservation on' the part of J 
young children is a necfcssaty result of the classification strategies they 
employ, which are based on chs immediate perceptual attribute; of the 

. objects and situations that they encounter. The lexis of relational 
artd dimensional terms reflects the abstraction by the child of these 
perceptual. features. The linguistic inpuc in the experimental situation 
must therefore be treated as a major and independent variable defining 
that situation for the child. A change in the lexical items used in the \ 
test may therefore shifrt the focus of the child s attention. This may j 

example of the directive function of language in " 
thinking as discussed by writers such as Vygotsky (19 ). 
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Conclusiotvj i . ' . * V ■ ir>.^ ' 

• . Th4 tr'adlVvonal mode pf explknation of cognitive development which has, 
been developed and expounded by the Genevan school is that of a genetic ^ 
StructurahW. The' cognitive capacit-^es of the develDp.na organism. . 
at any stage, are defined by the formal properties -^f the system of 
operations, carried out either on the real world^or by means of internal 
representations, which logically and consisteitly generate the observed 
rfesponses /Of the organism to events in the real world. 

Such a structural description does not automatically constitute an, 
adequate explanation or description of the actual process of acquisition or 
construction of the ^yst^m as a wbole. The developed system, ot structure, 
cannot, St course, be defined merely by reference to the acquisition 
process - the integration of the various elements into a logical totality 
is a qualiUtlve rather than an additive transformation. 

But very little concrete description of the actual processes of 
accommodation and assimilation which charaterise the developmental mefchanism ,• 
has been offered by the Genevan school. An acceptance of the ftindamental 
priority of the action-based, logics-mathematical source of knowledge* of the 
world, does not bind one to the view that this aspect of the cognitive 
process is dominant in every instance in which the child, or any organism, 
^counters a problem, in the world. It is in^this sense that we "ou d agree , 
with Inhelder that "the (cognitive) structures are atemporal and reflect the 
possibilities of a total system, but to locate the formative mechani sifts that ^ • 
?an explain the transition from one stage to anorher we hav^ to go beyond such 
structural models." (Inhelder 1973) . . 

In other words, despite the radical disjunction between the a-priori 
requirements. for the formal structural descriptions of the consedutive stages, 
-the transition from one stage to another can be seen to have a dynamic and 
loKic of its own. The transition mechanisms can be elucidat^ed through the 
investigation of the systematic response-strategies which the organism- employs . 
it would appear that there are three major determinants of these strategies, 
firstly, there is of course the general level of operative intelligence,, or 
costive organisation, that the child bas achieved. lliis level of organisation 
deuiits the extent of the "field" within which an operation^m our experiments, 
the use of relational terms of time and space) can be applied. Secondly, 
there are the perceptual attributes of the objects and situations which 
Constitute the disparate elements on which the operations function. It is, 
these perceptual features which define for the subject the logical possibilities 
within the situation. Thirdly.' there are the socio-cultural rules "hich 
assign to tHese perceptual attributes relative degrees oP saliency, and enable 
the subject to decide which ones are applicable, i 

Language does not. as many psychologists in tfie Genevan -tradition have 
maintained, reflect only the first of these relatively autonomous sub-systems. 
U JenecJ; the cumulative interaction between all three of them (and possibly ^ 
•Others). Further, language may be used to emphasise one of these aspects, 
and de-emphasise others. It has a selective at^ directive function, both 
?or the subject and for the other people who are^ defining the situation for 
him. We would not suggest that language is. the source of ^"e^J^^^J^ J"' 
isations or of thought, merely that the very '^°"P^^^";;,^."''„'i^^i^'^ °! 
language stems from its role as a communicative system which assigns differ 
ential salience, '.o the various aspects of the situations which are^its 
contexts. ' , ^ 
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"Intellect'* / or •'logic", does not function in a vacuum - reasotv cannot 
exist^in the absence of the objects of its knowledge. While it fs. valid 
to construct formal definitions of the properties of the "collective epistemic. 
subject", abstracted ^rom the objects of knowledge; "actual psychological 
processes involve real human beings iti differing social and physreat 
contexts. It is through knowledge of these contexts that the child acquires 
cognitive structure, and through the identification of these contexts that the 
.adult applies logical rules. Differential performances amongst adulbs 
stem from differences in interpretation of contexts rather than failure to 
apply logical rules, ' 

The development of sy^oiatic differences in the knowledge and 
percepticjn of contexc, is a matter for social, as well as purely cognitive/ 
investigation. 

In this paper we have tried to demonstrate some limited aspects^of^ this 
process by reference to the devdopmenc of the use of spatial and temporal 
relational terms, and of some other dimensional terms. We hope that this 
may contri})ute to turcher discussion of the concrete nature of the pirocesses 
referred to above and to their investigation in other areas of jcognicive 
and linguistic development, . . 
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APPENDIX I 



The Comprehension of Marked and Unmarked Terms 

^ A classification , of words into marked/unmarked pairs may be made 

according to linguistic criteria (specified earlier). ^ 

It can be seen that certain pairs of relational or dimensional terms 
do in fact fulfil these criteri^a. (Big/small., more/less,), Semantically , 
or psychologically, these terms may be seen as clear positive/negative^ , 
pairs. Something' which is small is not big . Less is the negative of more. 

In oth^r cases neither the -nguistic or tlie psychological /semantic ^ 
c-'teria for this type' of marking are fulfilled. The negation criterion 
(psychological/semantic) is merely a special' case of the general phenomenon 
of marking, where an element must fall into either one of the two categories, 
marked or unmarked; there are no other categories. (Singular /plural , for 
example) • 

The words infront, ' ^'nd, before, after, do not conform to, this general 
rule. If one object is not in front of another, J#t does not mean it is 
behind it. Consequently, the error, types that we find for these items are • 
not those qf true unna '*-pd/marked pa -s. For such pairs, one would predict that: 

^ a), Marked .item M. is later acquired and more difficult to comprehend than Unmarked 
ntem tl. * ' ^ 

b) Marked item M is initially undi "stood as being synonymous with Unmarked item 
U, since the only difference between them is the addition of a Neg~marker to 
U to produce M. 

For no ii_ in which either in front or behind was u&ed, at any age, was 
there a preponderance of substitution raista'kes over other types of mistakes. 
The results for before .and af ter have already been given. 

For all in front/behind items, at all ages, ihere was only one item 
which sho a significant difference between the difficulty pf these terms 
when located in the same sentence frame. This was when the 3i-year old 
child was asked to pu the ball m front of/behind you, in which the infront 
item was significantly easier at a level of p <.05. Even here, there was no 
tendency for children to substit;ute 'in front for behind. Cases liave in fact 
been obseirvad n^rhere children respond to in front items by putting the 
Object behind them. 

Now let us examine the data tor the othar pairs, which can more adequately 
be . classified as unmarked/marked pairs. The it\ems given were ^ 

bigger* smaller, not as big, not as small, less big, less small. 

All the errors are ones of substitution. ' This merely reflects the fact 
that these were the only error types possible in che expetx ..a) * 
situation. 

• ✓ 
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- 11 - • ■ • " 
Results . • ^ ' • . ' - . * 

At age '3i years. - * 

No significant difference ; betveea bigg e r and siMller 7 both easily understood 
by children at this age, ' 

Not as big significantly easier than not a6 smAlI ^ (p <.05) Reilects 
fact that not as in this sitvation acts as simple Neg-marker, But' small ^ « 
is already-^ negatively-marked, therefore not agy small is a doubly-marlced item. 

■ . * ' 

No significant difference between less big and l6ss small . 
Bot^h were too difficult, for almost all children at this age. Less acts as 
a neg-majjker,, but is itself the marked variant of more. Consequently less 
. bi^ is also doubly-marked > less sinal 1 . crebl ^^marked^. , 

Fot same reason, no significant difference between not as smal and less 
smal I . 

But not as big is significantly easiest than less big. (p <..01) At age 

5 years+. * ^ . • 

hot as bie significantly easier than not ,as small 
Less big significantly easier than less, small (p< .02) ' 
Not as big significantly easier than less big (p^r.OOl) 
Not as Small significantly easier than less smaj/i (p < .01)' 

\ 

Thus, these are true, unmark ad/marked pairs . We can therefore see that 
those terras which are true unmarked/marked pairs, according to both linguistic 
and psychological/s( ^antic criteria, conform to the expected drror patterns for 
unmarked /marked pairs. Those which, on the aforementicned criteria, are not, 
do not conform to such error patterns. ^ 
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APPENDIX ' 2 



Examples of old childrens* responses on the locative otientation test , 

■»., ' 

a) Parallel placement strategy 



1) I - > . in front 



2) 



in front 



behind 



4) TT behind 



5)^ — xx\ tront 



7) K J I in front 



Key » y ° reference object (lorry 

^» placement ul^ject (car) 



t) X ^ ■ ^ behind 
8) A : I behind 

X position of child 



b) Consistent ube o£ an Unfront' strategy 



1) *— :^ — ^in fronc 
"7 



2) js^ 



in front 



3) 



behirfd 



/ A) .-k behind 



5)X • ^> « -> in front 



w / — ^ - - ^ behind 



7)X ^ in front 



8) X ^ behind 



c) Us e of " fnc i nr " feature for 'in front' strategy 
1) 



ERIC 



in front 



3) 



5k 



7)X i 



1 



behind 



5)X- — ^ m front 



in front 



2) 



in frotrt 



X 

4) ^ ..^ Behind 



6)X^ behind 
behind 



8)X -In 
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d) Consistent use of a 'behind' strategy 





1) ^ ^ in front 


- 2) I 


in front • 








3)- ^hrhind ^ 




behind 








5)^-~>— ^ in front 


6) )(- > - 


behind 








7)/<' ^ in front 




behind "j 




" ' ■ ■ / ^ 



EXanples of locative orientation strategies ' ^^'^ ^ by 6^year olAi children 
a) Consistent use of axis of lorry « 
1) 



^ in -front 



3) --> — ^ behi&d 
5? 



5X — ^ " " in front 



2) 
4) 



^ in front 



behind 



6)X""""t"— ^behind 



:\ 

7)^ in front 



8)X I 



behind 



b) Co ns stent us e ' r o ad~usfe r * s t r a t e gy 



1) — 5>-~:> in front 
7^ 



3) - - — ^ behind 



5);(— ^ in front 



7)^ tV^' in front 



2) t ,^ in front 



^) 1^ behind 



6)X" — ^ behind 



8)X behind 
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APPENDIX 3 , 



on the Co n-'-'"' ^^^'^''^ ^"'^ Vou^^Children ^ 

Bryant and Trabasso (1971). 

volume, using clay and candy pellets. 




Children .were asked to .,ke -iTudgement aboMt the equality of 2 arrays: 

\ 0 0 0 ' 
. The array „a, then^ trans ^.d. and t«. pellets added to the lower row. 

,1 \ 0 ■ ,. . 

0 0 0 0 0 0 0 

1, the case oe the ^^^-^^^^ '£lt ^J'Z T^t^"^" 
had more. With the candy pellets, tney wei-e 



keep for eating. 
Results 



Res ults ^ r.f 0 L Ana 

—Recess with the clay pellets was ^^^f-J^^^J^tng ajaifbetwee; and 
2.7 and lowest bntween the ages 3 8 J^^,. |e^3;on^ses between the 

4,7. With candy pellets. the^.f4ll in conservation . 
ages of 3.8 and 3.11 was less dramatic. 

r A A rh^t "rules that allow them (children) to be 
.„.ceS;rarl runSerTstlln S^tappe^ uLtivation U . .«cle.,tly stron.." 

•^^.•f-i rat ion Experiments . t^, 

~' , 7^ 00 «f fhe Dellets in conservation of inequality in 

These involved the use of the peiiets i-n 

volume. * II 

LI i— — -J. 



L_l U 



^^^g^rim^ Identity was established in ^^-/-^^f^r (Stfa)^;e1let 
^S^^^^^^^t^' „ ' a trr o^f of thrbeakers (a) had had its 

'^^Zl ^L^n^S^red^^itrit.^' ^hfchildren were asKed to choose. ^ 

which beaker had more pellets , "l- 
ii) which beaker • ' -w wished to keep for easing- 
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In both conditicns, up to age 3.4, children chose the beaker with more 
pelletr After this age, tfhey appekred to base their choice on shape 
(i.er they preferred the tall beaker). 

Experiment 2 . The same beakers were used, but this time no extra, pellets 
were add,ed. Here, the children were asked which beakerful they wanted to 
keep for eatir^. Between the ages of 2c6 - 3.0 they chose 'to k^ep either 
container with equal probability. I^en asked whether there were the same 
number or more in either beaker, -10 out of 22 children replied "equal" or 
words t o that e ffect. O n the othe r hand, 8 c of 10 children aged 3,6 - 4.5 



chose the fall beaker, and said it contained more jJellets. 

Several criticisms have been levelled against this series of experi: - 
notably by Beilin(1968) and Piaget (1968). 

1. Both Beilin and Piaget pointed out that conservation of inequality is 
-hot the same as conservation of equality. It was in the former that 
Mfehler and Bever*s most conclusive results were obtained. 

2. Beilin maintained that because of this, rtehler and Bever conflated two 
different transf onnakioiig^, addition and relocation. When he tested these 
separately , the re^u^idid not Conform to those of M & B. Not one child • ' 
succeeded in conserva^on of equali|:y. It should however be noted that in 

this instance he required verbal responses, involving the use of same/different, 
more/less.. ' 

Beilin noted children may understand mare in one of two possible ways: ' 
eithet (a) relati oially, or (b) "more of", thus corres bonding" to either 
relocation or addition. He did not, however, draw any conclusions from 
this statement. 

Piage^t suggested that M & B*s subjects had not reached the stag? of 
evaluation by length, and therefore used more primitive topological 
evaluations based on "heaping" or "crowding". 

1^ 

He attempted to replicate M & B's exp^i. t with rows of pellets, but 
added the following condigion; 



0 0 0 0.0 



4 



0 0 .0 ^ / 

Piaget noted. that the terms used in the experiment were of considerab 
importance. The young children were not alwayji able ro understand more auJ 
less consistently, but a lot and a little and not a lot gave rise to more 
consistent answers. 

Piaget noted differences in interpretation of more in the young subjects, 
but also noted that their answers were totally inconsistent if they were 
asked several times during the same experiment. (It is worth noting here 
that we too noted inconsistency in judgements of same and different at age 
3| years in the conservation of liquids test.) 

^•4* Piagetrekes the further point that since M & B made "no transformations 
of equal collections" they have no justification in describing their findings 
as conservation. 
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Piaget- also mentions that young children do not understand same and 
different , and are thus not confused, whereas older children begin to do so, and 
are subject to conflict; 

"It is wor-th noting that non-conservation therefore indicates an effort, 
to dissociate variables; very young children and severely mentally retarded 
subjects pay no attention to these variables, whereas older, normal children 
pass through a stage (if non- oanservation as they reorganise relations which 
they cannot yet grasp in full." 

Our ovm summing up and criticisms of these experiments will be dealt with 
later. It is necessary first to discuss M & B's che(oretical position, since it 
plays a major part in their explanation of their findings. 

Mehler (1972) expresses this position as a "theotry of impoverishment 
of ri'^ch initial dispositions". He draws a comparison between this view and 
Chomsky's proposals that" there exists an innate linguistic ability. 
Mehler maintains that it ts unreaso-'^ ' e to suppose that the child constructs 
increasingly rich s trategies ex nihilo , and counters this view with thlfe 
suggestion that children begin with initial rich, global capacities, which 
.are gradually lost as a result of reliance on later, narrower, more specific 
strategies. He further suggests that the "beliefs of 2-year olds may be 
based to a great extent on a phenomenal mnemonic capacity. 

He cites the 1967 experi;n3nts as evidence that very young children can 
perform extremely well in global situations involving unstructured events, 
simply by virtue of their high capacity to register these events in memory. 
Memory traces thus develop from global to more analytic systems, which 
enable the child to rely less on "sheer memory" and more on rules and 
regularities. This departure from reliance on memory occurs, according to 
Mehler, at around the age of 3^ years, and gives rise to a total change Xn 
performances, whereby the chVLd relies more on what he sees than what he • 
believes. He cites the different performances in the tasks involving clay 
an4 candy pellets as evidence that high motivati,on preserves reliance 
on the' part of the child on what he believes rattier than what he sees. 

Piaget, commenting on Mehler 's innatist hypothesis, wrote: 
"As the great biologist Dobzhansky has -Taid, though predetermination is 
impossible to disprove,' it is on the contrary, and I would add, precisely 
for that reason, completely useless." 

Bryant (1971) and Bryant and Trabasso (1971) 

These experimenttSts also claim to have discovered conservation behaviour 



in ven- -oung childriK In 1969, Bryant showed that while 5-year olds were 
able to distinguish horizontal, vertical and oblique lines in simultaneous 
presentation, they -ere not as successful in successive presentations. 
He went on to suggest that Piaget's (1971) demonstration that children belpw 
^the age of 8 years cannot make transitive inferences from perceptual input 
(i.e given A > B B > C, they cannot infer A > C) nay have been influenced 
by'the fact that the arrays were never presented simultaheously . -In other 
words, Bryant claimed that their failure to make transitive inferences may 
have been due to memory failure. 
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Bryant and Trabasso (1971), therefore, trained 4- 5- and 6-year old 
^children on a series of direct comparisons of lengths of sticks. I.e. 

children wM-e trained in the comparisons A>C,B>C,C>0,D>E, 
^ The training on the various pairs was conducted in random order. ^ 

t* ■ . • . *' 

They then tested the children's ability to make transitive inferences, 
e.g. A > C, etc. It should be pointed out that the only conclusive 
demonstration of the existence of the transitive inference is on the 
pair B > D. Only in this case has each of the rods been both larger and 
smaller in the initial comparison. . It is, therefore, the only pair which 
cannot be solved by focussingon the abs^olute length* of one of the rods In the 
pair. ^ — — — 
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Successful p arf ormance on tiiis task was observed at all ages although 
the B > D pair was con^istenly more difficult than the others. B & T argued 
thkt "Lower performance in the^critical B > D pairs is not due to a failure 
to make inferences but to a failure of retention of the information contained 
in the initial comparisons". 

' From this conclusion Bryant went on the challenpf^ Piaget's rf^^rtion that 
young children do not understand invariance* An adult, he calimeTt^ solves 
a conservation problem by the follow; r^p nethoff*: 

A « B & B = B' B = B' . . ^ 

A young child may understand this, but (because of limitations of short 
term memory) may be unable to co-ordinate the two judgements involved in the 
task. This stance led Bryant to generate wha£ he called the Hypothesis-Conflict 
Theory, Piaget had always claimed that the organisation of conservation data 
was a higher-order problem. In- his view, a young child is unable to free ^ 
himself from the data^(i.e. his own perceptual viewpoint) and is thus unable to 
solve the invariance problem. Accoipding to Bryant, a young child may know 
tliat quantities ^of liquid have i:emained the same through tans formation in 
a conservation of liquids task, but^s confronted with two conflicting 
hypotheses - sama or different -and does not know which to abandon. 
conservation may thus be seen as a failure to resolve conflict. 

In order to test his theory , Bryant (1971) conducted the following 
experiment I He presented children age 4 years with an array of two 
unequal rows of counters. 

0 0 oVo 0 0 

00000000 f 

Children corrc^rtly judged that ^these two rows were unequal. The ^counters 
were then placed in identical glass beakers, so that they occupied apparently 
equal .volumes . The children were now able to judge whicl; Leaker contaL:ied 
counters (a perceptual judgement would have led the children .to say that the 
numbers v/ere now the same.) 

If we examine Bryant's argument, it is apparent that it does not 
necessarily account for the child's success. He claimed that, since the 
child established invariance withcounters and formulated a hypothesis ha^ 
was not confused when the counters were poured, thus retaining his initial 
hypothesis. Roja^vex^if we examine experiments on which the same children fail 
we can* see tha^^Btyant's argument falls^down. The child in a conservation 
experimj^nt establishes, a d^efinjLte hypothesis of invariance, (both beakers 
same).' When he pours therefore, no i>ypothesis in cor.flict should appear. 
V/->- And yet on this e3g)eriment the child failsl ' ' 
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Youniss and Purth (1973) have made several ariticisms of Bryant's work. ^ 

1) They maintain that Bryant did not proocirly manipulate the memory 
variable. Bryant replied' that in later experiments he did indeed do st 
(Bryant 1973) . 

2) They calim that much of the inference work showed inferences which\were 
sub--lo2ical rather than logical. In reply, Bryant denied this. 
It should be noted, however, that A > C taken from the information A > B 

B > C requires oniy uni-directional representation. B > D on the other 
hand, requires bi-directional representation and is'^erefore the only 
inference wMch is Jtruiy logical, tir.er1)oth B-^^-^-are bigger and -smaller 
at the sami timeX. • It is clear from our own evidence that the A C comparison 
could be seeC to coincide with prii]|ary decentering, and^ the 'B D with 
secondary decentering. Perhaps Bryant's most important. remark i^ , 
that while younger children were successful on passive inference tasks, they 
failed on similar "active" ones , which required to construct the array 
themselves. Our own decentering tasks are active. Bryant suggests 
that children "gradually acquire effective strategies for putting inferential 
ability into pract;ice. His (the child's) task, at any rate, above the age 
of 4 years, is not to quire the inferential mechanism, but to learn when and 
where and with what materials to use these_jhechauisms 

^ , \ ' 

It is interesting to note Bryant's mention of strategies in the light of 
possible alternative explanations of his and of Mehler and Bever's results. 
If we consider the possibility that, as we have suggested in the main body 
of 'the paper, children do indeed develop different strategies, each of which, 
results from the interaction af the child's developing logical abilities and 
his interpretation of the concepts and percepts coded in the experimental 
instructions, then we may have an alternative explanation. 

We have suggested that before the age of about 4 years a child is unable 
to fully integrate the linguistic input with the perceptual features he abstract6 
from experimental situations. We would suggest that "perceptual dominance" is 
a specific stage in the child's developing cognitive apparatus, and that until ' 
this stage is reached, no strategies based on perceptual, features will emerge. 

If we examine both Bryant's and Mehler and^ Bever's work, we can see that 
theiir results could be explained in this way. 



* Mehler and Bever found that when candy pellets were used in both types 
of experiment, even 4--year olds wfere able to "conserve". If we look at these 
res^ilts in terms of the difference of the language used, rather than 
difference in ^motivation, it can be seen that the children succeeded when they 
were %sked w hlch TSey wanted to keep for e^tlhg, and failed when asked which 
had more . In other words, we would maintain that the child's understanding of 
the term more was what confused him. When the beakers of pellets we^e equal, 
the, younger children chose either beaker with equal frequency. They also said the 
the beakers were equal or not equal with equal frequency. We have already noted 
that in our experiments the fj-year olds were equally willing to change their 
minds about judgements oi same o r different . Again, in M & B's experiment, ^ 
8 out of 10 4 year , olds chose the tall beaker when asked which had more.^ As we 7^ 
ncteu, both Be 11 in and Piaget 'Stressed the importance of the words used in 
the experiments • '^v ^ 
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We would specify these remarks in the following terms: children between 
the ages-of abou,t 4 and 6/7 years code relational terms according gross 
(perceptual features, which represent the criterial definitions of these tepns. 
If a child under 4 years has not constructed this coding, he may well appear 
to give a conservatio-type response, since he has completely failed 
to understand the judgement he has to make. Whenp (as in our compensation 
task), he is asked to make the squash 'the same' (as was before) he has 
not yet coded same perceptually and is thus free to pijoduce, by using memory, 

■ the l&^Is of- squash a s h e them be£Qr^_ By about age 4» he has be^un 

to code similarity in terms of coincidence of level, so that when he is faced 
with the two different beakers he judges them not -to b^ the same« It is 
not simply that the child cannot solve^vthe conservation problem because of 
^morv- failure, but rather because the language he uses interacts with his 
logical, ability in such a way as to apparently tran8f6rm the problem with 
which he is confronted. Thus what appears to be a regression, is in fact 
a further development of the linguistic and the logical systems he uses. 

The above remarks can, on the whole, be taken to apply also to Bryant's 
work. However, there still remains the problem of the BD inference, on 
which several children made correct responses to a level significantly greater 
than chance. Clearly, this task is different from conservation tasks in 
that there is no conflict between perceptual input and logical task-demand. 
In addition to this, we have found, that the terms 'bigger' and 'smaller' 
are well understood by children at ^the age of 4 years. ^ It is possible that 
under these relatively undemanding conditions,' transitive inferences can be 
made by 4 year olds; this does not, however, invalidate the essential point 
that the active application of concrete operational, logical rules does not 
occur until a later age, 

^ • . \ 
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